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FULL COMMITTEE HEARING ON SBIR: 
AMERICA’S NATIONAL TECHNOLOGY 
DEVELOPMENT INCUBATOR 


Tuesday, January 29, 2008 

U.S. House of Representatives, 

Committee on Small Business, 

Washington, DC. 

The Committee met, pursuant to call, at 10:06 a.m., in Room 
2360, Rayburn House Office Building, Hon. Nydia M. Velazquez 
[chair of the Committee] Presiding. 

Present: Representatives Velazquez, Cuellar, Braley, Clarke, 
Ellsworth, Johnson, and Chabot. 

OPENING STATEMENT OF CHAIRWOMAN VELAZQUEZ 

Chairwoman Velazquez. I call this hearing to order. This morn- 
ing the Committee begins the process of reauthorizing the Small 
Business Innovation Research Program. This public/private part- 
nership is key to the United States remaining a global leader in 
innovation and creating new jobs through all parts of the Nation. 
In fact, just last year, 5,000 small research &ms, companies lo- 
cated in every State in the Nation received awards that total more 
than $2 billion. 

As recent data demonstrate, the current economy is showing 
signs of a potential recession. During the last slow down, it was the 
technology sector, led by small firms, that provided a foundation for 
stronger growth. SBIR, with its emphasis on next-generation prod- 
ucts, can help us emerge from this weak economic time stronger 
than before. In order to play this role however, the initiative must 
stay in sync with the very technology it seeks to promote. 

When the Committee last authorized a program in 1999, the 
term Google was an obscure mathematical concept. Today, Google 
is one of the most well-known and largest companies in the United 
States. As technology changes, this program has to keep face. Dur- 
ing this modernization effort, the Committee will make certain that 
the SBIR program is providing the resources for economically valu- 
able technologies and not wasting its effort on second-rate science 
fair projects. 

In order to ensure the full development of promising new prod- 
uct, the program should be given the capability to provide larger 
amounts of capital. For businesses facing difficulties going to mar- 
ket, the necessary assistance should be made available. New efforts 
must also be taken to reach the next generation of small compa- 
nies, whether they are located in Silicon Valley or rural America. 

( 1 ) 
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Reducing the regulatory burden associated with the program and 
streamlining the application process is essential to increasing the 
competition for these important awards. 

Finally, Federal agencies need more flexibility to implement the 
program both in terms of being creative but also in using what 
they have learned. These improvements will ultimately benefit the 
taxpayers in terms of greater competition for awards and higher 
levels of innovation. Together these changes will create an SBIR 
program that is responsive to today’s economic environment. This 
includes creating more high-paying jobs; reducing our trade deficit; 
and emphasizing the importance of math and science education to 
American students. If we are able to promote these very goals in 
the program, then we will be successful in our reauthorization ef- 
forts. 

Our Nation now more than ever needs a vibrant small business 
foundation to secure our economic future, and it is programs like 
SBIR that support this vision. With the prospect of a recession be- 
fore us, entrepreneurial activity can provide a pathway to growth. 
It has done so before, and it will do so again. I want to thank all 
the witnesses for traveling here, and I look forward to your testi- 
mony. I now recognize Ranking Member Chabot for his opening 
statement. 


OPENING STATEMENT OF MR. CHABOT 

Mr. Chabot. Thank you very much. Madam Chairwoman. 

Good morning, and I want to welcome all of you to this hearing 
on the small business innovation research or SBIR program. I 
would like to extend a special thanks to each of our witnesses who 
have taken the time to provide the Committee with their testimony 
here this morning. We are anxiously waiting to hear from them. 
And a special welcome to Bill Bean, a professor and the director 
of Technology and Development Center at my alma mater, the Col- 
lege of William & Mary in Williamsburg, Virginia. 

So we especially welcome you, Mr. Bean. 

Today’s hearing represents the beginning of the Committee’s 
work to reauthorize the SBIR program which was last fully exam- 
ined by this Committee back in 1999 and reauthorized in 2000. 
Created in 1982, the SBIR program offers competition-based 
awards to stimulate technological innovation among small private- 
sector businesses while providing government agencies new cost-ef- 
fective technical and scientific technologies to meet their diverse 
mission needs. 

The development of this program is not only critical to the 
unique needs of each of the participating Federal agencies but also 
to our national economy. Small businesses renew the U.S. economy 
by introducing new products and lower-cost ways of doing business, 
sometimes with substantial economic benefits. They play a key role 
in introducing technologies to the market, often responding quickly 
to new market opportunities. Some of the great technological inno- 
vations in this country came about from small business owners tin- 
kering in their workshops, including two very famous people from 
Ohio, my State, the Wright brothers. 

Several congressionally mandated and independently conducted 
research projects have closely examined the program to determine 
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how well it is performing in relation to congressional dictates. A 
study by the National Research Council found that the SBIR pro- 
gram is performing well in the Federal agencies required to operate 
the program. According to the National Research Council Study, 
the SBIR program provides entrepreneurs with funding to inves- 
tigate and commercialize new technologies without diluting owner- 
ship through equity investment or taking on additional costly debt. 
Since one of the purposes of the SBIR program is to serve the mis- 
sion needs of Federal agencies, the process can also lead to greater 
Federal procurement opportunities for participants. In turn, it will 
accelerate growth of these small businesses. 

The SBIR program, as the National Research Council dem- 
onstrates, also provides significant benefits to Federal agencies by 
providing additional opportunities to solve operational needs. A 
program officer can post a solicitation that describes a particular 
problem and invites small businesses to propose research that will 
solve it. This contrasts with other Federal research awards where 
a researcher provides a proposal of personal interest. The nation- 
wide scope of the program also ensures that the agency will inves- 
tigate various research avenues. 

Finally, the program, by leading to commercialization of the re- 
search, diversifies the Federal Government’s industrial base. Com- 
petition among suppliers will lower prices to the government and 
save tax dollars. That said, this study does point to some weak- 
nesses within the program and makes several recommendations for 
the Committee’s jurisdiction to consider as we reauthorize the pro- 
gram this year. As we continue this process, we must consider top- 
ics such as examining cycle times from solicitation through phase 
three; understanding and managing firms; winning multiple 
awards; and increasing and improving oversight and program eval- 
uations by the agencies involved. We will also need to scrutinize 
the current award size and administrative costs of the program as 
we move forward with the reauthorization. 

Madam Chair, I look forward to working with you on this impor- 
tant issue. And again, I thank each of the witnesses for being here 
today, and I yield back the balance of my time. 

Chairwoman Velazquez. Thank you. Ranking Member Chabot. 

Chairwoman Velazquez. Our first witness is Mr. Douglas 
Doerfler. Mr. Doerfler is the President and CEO of MaxCyte, Inc., 
based in Gaithersburg, Maryland. Mr. Doerfler is testifying today 
on behalf of the Biotechnology Industry Organization. It represents 
more than 1,100 companies and organizations in the research and 
development of innovative health care, agricultural, industrial and 
environmental biotechnologies. 

Mr. Doerfler, welcome. There is a timer, and you will have 5 
minutes. When it is green, you can start. And then when it is red, 
your time is up. Welcome, sir. 

STATEMENT OF DOUGLAS A. DOERFLER, PRESIDENT AND 

CEO, MAXCYTE, INC., GAITHERSBURG, MD, ON BEHALF OF 

THE BIOTECHNOLOGY INDUSTRY ORGANIZATION 

Mr. Doerfler. Thank you. Chairwoman Velazquez, Ranking 
Member Chabot, and Mr. Johnson. Thank you for your time this 
morning. I am the president and CEO, as mentioned, of MaxCyte. 
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I formed the company in 1999. I have about a 25-year career in de- 
veloping biotech companies and biotech products around the world. 
My company is a small company. We are 20 employees. And what 
we do is we create drugs out of human cells, and we are involved 
in treating diseases like leukemia. 

We have a clinical trial going on right now at Baylor College of 
Medicine. We also have a clinical trial treating pulmonary arterial 
hypertension in treating humans. This is high blood pressure of the 
lungs, a very serious disease. We also have a number of pre-clinical 
programs for treating such diseases as cancer, cardiovascular dis- 
ease and infectious disease. We also collaborate with major univer- 
sities around the world, including Baylor, the University of Penn- 
sylvania, Duke, Stanford, among others. And we were a proud re- 
cipient of a 2003 SBIR-1 grant, and we are still eligible for the 
SBIR program in its current state. 

As you mentioned, I am testifying on behalf of the Biotechnology 
Industry Organization. I am on the board of BIO and involved in 
a number of their other programs. My oral comments are a sum- 
mary of the written testimony that I presented to the Committee. 
Like my company, the majority of biotech companies are small 
companies. They are less than — there are 50 employees. And what 
is typical is we have a lead product, one single lead product that 
we are developing. And behind that, there are two or three other, 
maybe five other products that are in pre-clinical testing, being 
tested in animals or maybe still on the lab bench prior to going into 
human testing. 

In my company, we raised about $5 or $6 million through friends 
and family until we were able to find large-scale venture funding. 
During that period, we also became eligible for SBIR. We put in an 
application with a very rigorous study section through NIH to get 
our program approved. And the program was a very risky project, 
and it is around using our technology to develop potential rapid de- 
ployment vaccines for biodefense applications. None of the venture 
capitalists would touch that. 

But when we went to the VC community, and we talked to them 
about what we were doing, they were really taken by the rigor of 
our science being able to get an SBIR award. That was issued in 
2003. We received funding in 2004. 

The way the funding work, just a few minutes on this. We went 
out and went to a number of investors. They liked what we were 
doing. And we put together a group of investors that eventually 
owned, in total, slightly more than 50 percent. This was my doing. 
I went out and formed this group of investors. They want to have 
multiple investors in the deal because of the risk in our kind of a 
company. And I want additional investors in on my deal because 
I need to raise a lot more money to develop a product. These prod- 
ucts take anywhere from 8 to 15-plus years to develop. It is com- 
monly held that it can cost anywhere from a half a billion dollars 
to a billion dollars to get a product to market. And what is amazing 
about this business — and I have to wonder why I am in it some- 
times — is that 95 percent of the projects fail; 95 percent of the 
projects fail, so it is a very, very high risk endeavor. The SBIR pro- 
gram has been essential to companies like mine and quite frankly 
essential to the biotechnology community. This is the one — one of 
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the industries that we really do excel in around the world. When 
the best and newest treatments for cardiovascular disease, cancer, 
HIV — they are invented and developed by companies in this coun- 
try. And of the couple hundred products that were developed and 
approved by the FDA in the last 20 years, the companies who were 
involved in that, about a third of those companies received SBIR 
or STTR funding. So this is a vital piece of the foundation of this 
industry. 

And what has happened since I think 2003 or 2004, when there 
was a change in the regulations or the interpretation, a number of 
our companies are no longer eligible to participate. And what that 
does is it really eliminates a number of the companies who are best 
served to solve some of the Nation’s problems that are directed by 
NIH to participate in this program. So we are very, very focused 
on regaining eligibility. We are not here asking for more money 
which might be something that is different from a lot of commit- 
tees. We want to be eligible. We want to make this more competi- 
tive because more competition brings stronger companies to de- 
velop better therapies that will eventually help this Nation move 
forward. 

So thank you for your time. 

[The statement of Mr. Doerfler may be found in the Appendix on 
page 31.] 

Chairwoman Velazquez. Thank you, Mr. Doerfler. 

Our next witness is Mr. Robert Beall. Mr. Beall is the president 
and CEO of the Cystic Fibrosis Foundation. The foundation is a 
nonprofit organization dedicated to the cure and control of the dis- 
ease and to improve the quality of life for those with the disease. 
Research developed through the SBIR program could prove invalu- 
able to this effort. 

Welcome, sir. 

STATEMENT OF ROBERT J. BEALL, PH.D., PRESIDENT AND 
CEO, CYSTIC FIBROSIS FOUNDATION 

Mr. Beall. Thank you. Congresswoman Velazquez. And thank 
you other members of the Committee. 

It is very important for me to have this opportunity to speak to 
you not only on behalf of the Cystic Fibrosis Foundation but on be- 
half of other patient advocates. In your introduction, you spoke 
about the important contributions that the SBIR programs are 
making to innovation and to jobs and technology. But the other 
thing that it does is it saves lives. And I think we can prove that 
great innovations in the SBIR and support of the SBIR program 
has served to save lives. The Cystic Fibrosis Foundation is a multi- 
faceted research program. It has a multifaceted research program 
that strategically invests in basic research and in companies that 
are developing new therapies to treat cystic fibrosis. 

Our research model is described as venture philanthropy. This 
means that the foundation invests as much as venture capitalists 
would in very early stages of drug development. We have invested 
over $600 million in research and drug development. And this year 
alone, we will invest $28 million in biotechnology companies to 
bring new developments to cystic fibrosis. Other foundations are 
clearly moving in the arena of venture philanthropy, but they do 



6 


not have the resources that are necessary to fill the gap that is so 
critical for us if we are going to he able to develop new therapies 
to treat the various diseases. The SBIR program reflects a funda- 
mental philosophy of creating viable and creative partnerships to 
accelerate the development of new therapies, not just for cystic fi- 
brosis but for many other diseases as well. SBIR grants are par- 
ticularly important for companies that are pursuing early discovery 
phase of drug development, the most difficult kind, as Mr. Doerfier 
has just described, to secure funding. 

Let me give you an example of our experience. PTC Therapeutics 
is a New Jersey company and is one of our great partners in our 
efforts to develop new treatments for cystic fibrosis. The company 
has a promising new therapy. It is called PTC 124. And it is an 
innovative oral drug that treats the basic defect in cystic fibrosis. 
The company has other drugs that are in the pipeline, very impor- 
tant drugs that could treat disorders like Duchenne Muscular Dys- 
trophy and Parkinson’s disease. The company, like several of our 
partners, received early SBIR support for the discovery stages of 
the drug. The development of this groundbreaking therapy is de- 
pendent upon the SBIR program. In its earlier stages, the tech- 
nology that they are using today was too risky to get venture cap- 
ital. The SBIR program has certainly catapulted this into the main- 
stream and allowed it to become a potentially effective therapy in 
cystic fibrosis. 

SBIR grants, much like our own venture philanthropy efforts, 
provide the critical support companies need to approve their re- 
search concept. And it is with initial support of the SBIR program, 
the proof of concept that these companies are more willing and 
more likely to get capital funding necessary to move their products 
forward to development. For people with cystic fibrosis, this model 
allows us to continually add new drugs to our pipeline. We now 
have nearly 30 products that are in our pipeline. 

We urge that the SBIR program be reauthorized with minor but 
important modifications so that it can continue to foster the in- 
volvement of small businesses in research and development. There 
are substantial risks in any kind of research and development. We 
just talked about 95 percent of the programs fail. But for orphan 
diseases, the barriers are even greater because orphan diseases, by 
the way, are for those 200,000 patients and less. The obstacles are 
greater because the rewards for the developer are certainly less be- 
cause it is determined by patient size. 

This combination of factors in terms of small patient numbers, 
the cost of developing new drugs, presents a barrier, and we lose 
incentives for the creation for these small companies. The venture 
philanthropy efforts of the foundation and the SBIR programs are 
very important in attracting companies to CF research and other 
kinds of diseases. However, from our point of view, our support 
alone cannot make all this happen. And we have to continue to sus- 
tain the involvement of other individuals and other companies in 
cystic fibrosis research as well as other orphan diseases. I really 
want to emphasize that I spoke about the fact that we are going 
to be spending $25 to $30 million this year alone to put drug devel- 
opment in the biotechnology companies. But not all diseases have 
those kinds of resources to make those kinds of investment. We are 
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very fortunate, and I really speak here from the orphan diseases 
community because there are so many orphan diseases that we 
know so much about at this point that will never be able to cross 
the finish line unless we continue to have the SBIR support. 

So the CF Foundation urges the Committee to set aside a portion 
of the SBIR funds at the National Institutes of Health for support 
of biotechnology companies that are focused on these orphan dis- 
eases and for the development of new drugs to be able to attack 
these important orphan diseases. We would recommend a set aside 
of 10 percent of SBIR grants for NIH for orphan diseases. This ap- 
proach, we feel, is fully consistent with the fundamental goals of 
the SBIR program to increase the commercial application of feder- 
ally supported research and to stimulate technology innovation in 
the private sector and at the same time attacking the diseases that 
have a very profound impact on our society. We also believe that 
the modest targeting of these funds to rare diseases might have the 
added benefit of encouraging applications for small business enti- 
ties that have specific interest in rare diseases but have never ap- 
plied for SBIR support. 

I want to return briefly to the PTC Therapeutics, the company 
I spoke about earlier. As its innovative PTC 124 drug moved 
through the development pipeline, the company applied for and re- 
ceived SBIR support, as I mentioned. However, they have subse- 
quently applied for another grant, but they were not allowed to 
continue it because of the reinterpretation of the 51 percent owner 
rules. As a result, the efforts in cystic fibrosis were curtailed for a 
short period of time until they were able to receive other sources 
of support, including those from the Cystic Fibrosis Foundation. We 
urge the Congress to rethink the current ownership rules to ensure 
that companies with the right capabilities, the right capacity and 
the right talent and a proven track record can pursue innovative 
projects with SBIR support grants. 

In conclusion, the CF foundation lends its strong support for the 
reauthorization of the SBIR program. This program clearly facili- 
tates partnerships that are critical to the development of new 
therapies and new treatments for all Americans. In an age of lim- 
ited Federal resources, we applaud the SBIR program for facili- 
tating collaboration between the public and the private sectors. 
Thank you very much. 

[The statement of Mr. Beall may be found in the Appendix on 
page 39.] 

Chairwoman Velazquez. Thank you. Dr. Beall. 

Our next witness is Mr. Michael Borrus. Mr. Borrus is the found- 
ing general partner of X/Seed Capital, an early stage venture fund 
based in California’s Silicon Valley. Mr. Borrus is also the author 
of three books and more than 70 articles on topics including man- 
agement of technology, high technology competition and financial 
strategy for tech companies. 

Welcome. 

STATEMENT OF MICHAEL BORRUS, GENERAL PARTNER, X/ 
SEED CAPITAL MANAGEMENT 

Mr. Borrus. Thank you. Madam Chairwoman, distinguished 
members of Congress. 
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In addition to founding X/Seed Capital, I currently serve on the 
National Academies’ Steering Committee on SBIR which, after 
nearly 5 years of work and 9 of these rather weighty tomes, has 
produced the first comprehensive assessment of SBIR in the pro- 
gram’s near two and a half decade existence. 

In the interest of full disclosure, you should also note that at 
least two of X/ Seed’s portfolio companies have received phase one 
SBIR awards, and several other applications are in process. In a 
sense, then, I wear multiple hats today. Except where I explicitly 
call out findings and recommendations of the Academies’ SBIR 
studies, the views I express here and in my written testimony are 
my own. 

I have four points to make. First, as the Chairwoman’s opening 
remarks and as both of the prior witnesses suggested, the SBIR 
program plays a specific role in promoting innovation by small 
businesses for which other sources of capital are usually unavail- 
able, inappropriate or inadequate. It fills several major gaps in 
funding. Even in my own backyard, Silicon Valley, arguably the 50 
or so most overcapitalized square miles on earth, even there SBIR 
dollars matter. They help seed new businesses. They help seed or 
advance innovative new ideas or approaches within established 
small companies. They help, very often, to sustain the very survival 
of innovative small businesses until they can find that, as I think 
almost all entrepreneurs would affirm, that often tortuous path to- 
ward commercial success. 

Let me don my National Academies’ Steering Committee hat for 
my second point. Mr. Chabot did a very good job of summarizing 
many of the findings. The Academies’ study of SBIR has concluded 
on the whole that the program is meeting its congressionally man- 
dated objectives. There is a laudable inventiveness and diversity 
across the program within and between individual agencies, a laud- 
able diversity that includes many best practices that ought to be 
emulated more widely across the program. The study also suggests 
program improvements which are necessary if the program’s per- 
formance to congressional objectives is to be optimized. Some of 
those recommendations are spelled out in my testimony, like the 
need to eliminate the overly long processing delays between phases 
in the program, like the need for increased commercialization sup- 
port. Many more are spelled out in these studies. 

If the Committee permits, I would like to incorporate, by ref- 
erence here, as in my written testimony, the Academies’ findings 
and recommendations, particularly of the summary study. 

Third point, among the most significant issues flagged by the 
Academies’ studies is this: The SBIR program is insufficiently data- 
driven in the committee’s view. It generates little hard data that 
would permit Congress to quantify and measure the program’s per- 
formance to the various congressional objectives it serves. Because 
of this fact, it is really difficult to answer questions you may have, 
questions like to what extent the program ought to have a pref- 
erential claim on scarce Federal technology R&D resources. In my 
personal opinion, the program needs to be better quantified and 
measured. Improvements to that end are essential if Congress is to 
have a more objective basis on which future decisions about alloca- 
tions of funds to SBIR can be made. 
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Finally, taking off my Academies’ hat and donning that of a ven- 
ture investor, let me address one last issue. It is this: Should the 
SBIR program exclude small businesses that are majority-owned by 
venture capital investors? My answer, for reasons spelled out in my 
written testimony is this: If one of the most significant of 
Congress’s goals for the SBIR program is to stimulate increased in- 
novation by small business, innovation that can achieve commer- 
cial success and help to meet agency missions, then small busi- 
nesses that otherwise meet all of the program’s criteria should not 
be denied SBIR simply because they are majority owned by venture 
investors. I am happy to elaborate on all of these points and any 
other issues as the Committee members desire. 

Madam Chairwoman, thank you for your time and attention. 

[The statement of Mr. Borrus may be found in the Appendix on 
page 46.] 

Chairwoman Velazquez. Thank you, Mr. Borrus. 

Our next witness is Lieutenant General Lawrence Farrell. Mr. 
Farrell is the president and CEO of the National Defense Indus- 
trial Association. NDIA represents nearly 1,400 corporate mem- 
bers, almost 50,000 individuals from the entire spectrum of the de- 
fense and national industrial base. 

Welcome. 

STATEMENT OF LIEUTENANT GENERAL LAWRENCE P. 

FARRELL, USAF (RET.), PRESIDENT AND CEO, NATIONAL DE- 
FENSE INDUSTRIAL ASSOCIATION 

General Farrell. Thank you, Ms. Velazquez and Mr. Chabot. It 
is an honor to be here. NDIA, first of all, is passionate about the 
SBIR program because of its impact on our industry and the De- 
partment of Defense. We exist to advocate the best possible sys- 
tems to be placed in the hands of our soldiers, sailors, airmen. Ma- 
rines, coast guardsmen, and the SBIR program is integral to that 
mission. 

I have submitted comments for the record, and I have also given 
my notes to your counsel, but just briefly I would like to emphasize 
a couple of points. Number one, the SBIR program is highly lever- 
aged. If you look at the statistics, over 45 percent of the SBIRs in 
phase one transition into phase three, which is some sort of a com- 
mercialization. And that process only takes 2.5 years. It is a very 
small amount up front, $100,000 for phase one and $750,000 for 
phase two, but it enables these companies to leverage their private 
funds, and in many cases, it multiplies that manyfold. It really 
pays for itself It is also important to the country. We know that 
small business is the most efficient at job creation, the most inno- 
vative and the most agile and the most efficient at value creation. 
We and the Department of Defense are most interested in the inno- 
vation part of that and the agility part. It is important to the De- 
partment of Defense because the Department of Defense basic re- 
search budget is about $1 billion. The SBIR portion of another $1 
billion for the Department of Defense essentially doubles the basic 
research budget of the Department of Defense. Very important. We 
see lots of phase three successes. 

I have in this book before me Army, Navy, Air Force and Depart- 
ment of Defense success stories. And when you see this very im- 
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pressive tome that the National Research Council has produced, 
and if you go through that, you stand back and you say, wow, this 
is a really, really important program. The R&D of the Department 
of Defense is increasingly squeezed. We have seen consolidation of 
the large primes, and where do the enabling technologies from sup- 
plier base come from? Increasingly they are coming from small 
business. The DOD share of SBIR, as you know, is over 50 percent, 
and it is about $1.3 billion. That is very important. 

Now, why is it important to small business? If you look at small 
business, 42 percent of the phase one awards are to firms with less 
than 9 employees. And 25 percent of those receiving phase ones are 
startup companies. In other words, these are new companies enter- 
ing the space. So it is leveraging their R&D capital, and it is mak- 
ing them attractive as suppliers to large primes and takeover can- 
didates. And indeed it is life for small businesses. There are lots 
of successes. And if you go through all of the documentation, you 
stand back and you really are amazed at the high tech nature of 
what comes in. 

Just a few examples. Cybernet Systems, a woman-owned busi- 
ness, is providing an automated tactical ammunition sorting and 
classification system in Iraq today. The Army is really excited 
about this program. They think it is one of the best things they 
have ever seen. It takes the manual sorting of ammunition out of 
the soldiers’ hands and puts it into something automated. The 
Small Arms Protective Inserts, the SAPI plates that you see our 
soldiers wearing, that comes from an SBIR project out of Armor 
Works, Inc. 

The Phraselators, these automatic translation devices that you 
see in Iraq and Afghanistan today, come out of a veteran-owned 
company from an SBIR project. Marine Acoustics, Inc. There are 
over 5,000 of those in use today in Iraq and Afghanistan. This hap- 
pened to be in phase two. When the Army saw a need for it, they 
asked them to accelerate it. In just a few weeks, they accelerated 
it from phase two into a commercial product and put it in the 
hands of the soldiers. 

The last example. Microphase Coatings, Inc., a small company, 
only seven employees, they make specialty coatings for all of the 
Department of Defense. But one of the specialty coatings is for the 
B-2 stealth bomber. As you know, that requires a lot of mainte- 
nance to maintain the stealth on the B-2. That product is coming 
from a product with seven employees, SBIR. 

So if you look at the examples — there are many more. There are 
thousands. If you look at the United States Navy, a lot of their 
SBIRs result in advanced acoustics for sonar, advanced commu- 
nications technologies, and you just can’t say enough about the 
technologies that are coming out of this. 

We in NDIA are asking for four things: Number one, the reau- 
thorization of the program; number two, we would like to see an 
admin fee above 1 percent, because we don’t think 1 percent is 
enough; number three, we would like to see that you don’t change 
the set aside fee without talking to the Department of Defense, be- 
cause that is a sensitive issue, not only in industry but with the 
department; And number four, we would like to see some flexibility 
in the award amounts. Right now they are $100,000 and $750,000. 
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In some cases you need more than $100,000 and more than 
$750,000. We would like to see legislation give some flexibility to 
the program managers in using that. Thank you very much for 
your time, ma’am. 

[The statement of General Farrell may be found in the Appendix 
on page 52.] 

Chairwoman Velazquez. Thank you. Lieutenant General 
Farrell. 

And now I recognize Mr. Chabot for the purpose of introducing 
our next witness. 

Mr. Chabot. Thank you. Madam Chairwoman. I am pleased to 
introduce William E. Bean, who graduated from Oregon State Uni- 
versity with a degree in electrical engineering. For over 30 years 
he has been associated in various roles with technology-based orga- 
nizations ranging from startups to Fortune 1,000 companies. His 
responsibilities have included those of engineering, sales and mar- 
keting management, general manager and president for domestic 
and international divisions of large international corporations, 
among other things. He later formed his own consulting company, 
R.B. Associates, which specialized in serving small technology com- 
panies. 

Mr. Bean has served on several boards of directors. He is cur- 
rently the director of the Technology & Business Center at the Col- 
lege of William & Mary in Williamsburg, Virginia. He is on the ex- 
ecutive Committee of the Hampton Roads Technology Council, and 
he chairs the HRTC Censor Science and Technology Forum and the 
Hampton’s Roads research partnership’s Censor Cluster Program. 

And we welcome you here, Mr. Bean. 

STATEMENT OF WILLIAM E. BEAN, DIRECTOR, TECHNOLOGY & 

BUSINESS CENTER, DEPARTMENT OF ECONOMIC DEVELOP- 
MENT, THE COLLEGE OF WILLIAM & MARY 

Mr. Bean. Thank you so very much. It is a pleasure to be here. 
Chairwoman Velazquez, Representative Chabot and members of 
the small business Committee, it is a pleasure to be here and have 
the opportunity to speak to you today. An exciting opportunity I 
must say. 

The Technology & Business Center at the College of William & 
Mary is part of the Department of Economic Development. And as 
such, we are the college’s primary outreach with the community. 
We spend a lot of time working with area technology companies 
trying to help them grow, provide jobs for graduating students, link 
the faculty into these companies to help with projects, vice versa. 
So we spend a lot of time working with SBIR oriented type compa- 
nies. 

And having worked with those companies, it is clear to us that 
the SBIR program has had a major influence on the growth of tech- 
nology in Hampton Roads. And so that leads to several rec- 
ommendations that we would make with regard to this program 
given its local success and major success within the State of Vir- 
ginia. I think Virginia is number three in awards received over the 
life of the program. Over $1.2 billion has gone into the community 
of Virginia. I think the number is somewhere around 40,000 people 
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in this State are employed by companies that have won SBIR re- 
wards. So it has been extremely important here. 

One issue is the program itself. It seems kind of odd that some- 
thing that has been as successful as this still has to go up for re- 
newal. Therefore it seems to me that making this a permanent pro- 
gram would be a smart thing to do. It certainly has proved itself 
time and time again. 

The next two things are intertwined. It was just mentioned that 
the caps are $100,000 and $750,000, for phases one and two. Those 
caps were assessed in 1992. So certainly the ravages of inflation 
have driven down the amount of value that you are going to get 
from that amount of money. It has been recommended by the Sen- 
ate Committee to increase that to $150,000 for phase one and to 
$1.25 million for phase two; we strongly recommend that this be 
done. 

Another issue is the ratio. With the phase one, not phase two but 
phase one, SBIR, the current ratio is two-thirds/one-third. That 
means that the contractor that gets the award must keep two- 
thirds. They can if they want subcontract one-third. Again, given 
the current caps, one-third of $100,000 is $33,000, which is not 
much to do some kind of sophisticated feasibility study. Remember 
phase one is looking at really advanced state of the art. So you 
need enough money to be able to do that. And $33,000 is not much. 
Furthermore, if you are going to do that with a college, the college 
has to take out overhead, leaving only about $21,000 for professors. 
That is true at every college in the United States, essentially. Wil- 
liam & Mary is not unique there. That does not leave very much 
money for the professors to work on. So we would recommend tak- 
ing a look at that split. I am not quite sure where those numbers 
came from; change it to 55 percent/45 percent. 

If you then combine that with increasing the cap, now you have 
a reasonable amount of money to do some very serious research. In 
particular that comes into play when you have to use more than 
one collaborator. Sometimes there may be two collaborators with 
the prime contractor on a project. So that would be a very useful 
thing. 

In addition, it has been recommended by several bodies that the 
overall funding of the program be increased to 5 percent. It would 
seem reasonable to increase funding from its current 2.5 percent of 
extramural funds to 5.5 percent in half percent increments over a 
period of years to get it up to a higher funding level. However, if 
you increase the current cap, the funding has to come out of some- 
where. If you don’t increase program size, ultimately you will re- 
duce the number of awards. So increasing the total amount of 
money in the program would help offset that. And the next one is 
a recommendation that is a little exterior to the program but I 
think really important. There is a lot going on right now through 
a program called Commercialization Pilot Program. That is a pro- 
gram that is instructing the agencies to implement commercializa- 
tion projects to help get from phase two into the commercialization 
phase. And some of those are very, very good projects, especially 
the one that is being done by NIH. John Williams, who runs the 
Navy program, has done an excellent job on that. 
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But to my mind, that is not quite the issue, and of course we look 
at this from a college perspective. What we have found with the 
companies that we work with is that the issue is at the front end. 
It is really the phase one end. These are entrepreneurs. These are 
the high tech people, technologists, scientists. When they start 
their company, their real education in the process of business is 
minimal. And so many of them struggle mightily to try to get to 
a phase two. And when they ultimately get a phase two, they again 
struggle mightily to perform it. A very major reason for this is just 
a flat lack of real business education. We implemented at William 
& Mary what we call a modular education program. We ran it for 
eight companies last year. Six of them were SBIR winners. It went 
through five basic areas of business with them, and gave them ac- 
cess to professors following the program. We found it to be enor- 
mously successful. It gives them basic education so at least they 
know what they need to know. And when they get to the point 
where they are ready to start implementing more complex things, 
not only are they better able to do that but they now have a little 
bit of background on the right questions to ask and they have also 
built a link into the university so they can ask the professors to 
help them. 

That program can be funded through the FAST program which 
is the Federal and State Technology Partnership Program. I do not 
believe it is funded at the moment. That program, by the way, was 
instrumental in helping the Center for Innovative Technology (CIT) 
for the State of Virginia, which is our technology secretariat to im- 
plement their SBIR program and indeed allowed them to hire a fel- 
low named Robert Brook, who is here today, who now runs that 
program very successfully for us. So we have seen the FAST pro- 
gram work. That is part of what helped drive this program that we 
implemented through CIT last year. I think that something could 
be implemented fairly simply and quickly through just about every 
college in the United States. 

So, again, thank you very much. There are other comments in 
the testimony that I have submitted to you, and I appreciate the 
opportunity to be here today. Thank you. 

[The statement of Mr. Bean may be found in the Appendix on 
page 64.] 

Chairwoman Velazquez. Thank you, Mr. Bean. 

Mr. Borrus, I would like to address my first question to you. A 
recent study concluded that more than 20 percent of companies 
that receive a phase two were funded entirely or in part due to the 
prospect of an SBIR award. This suggests that the SBIR awards 
have a strong effect on business formation. To what extent does 
this business formation translate to job creation? 

Mr. Borrus. Well, small businesses typically are a source — a 
large source of new job creation. It is pretty clear that the program 
fills an important funding gap that permits small businesses to 
exist and then eventually to expand, and after that, if they are suc- 
cessful, to prosper. That progression leads to new job-creation. 

Chairwoman Velazquez. Mr. Doerfler, one challenge associated 
with the program is the need to increase the number of small busi- 
nesses that are applying for SBIR awards. The NIH reports that 
the SBIR applications has been decreasing since 2005. Agencies 
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will need to grow their applicant pools in order to keep the awards 
as competitive as they have been in previous years. What steps can 
be taken to encourage more individuals and firms to apply for 
SBIR awards? 

Mr. Doerfler. Thank you. A couple of things, I believe. One is 
that — I think that the agencies can get the word out and tell more 
about what their goals are. Secondly, this rolling around majority 
ownership over 51 percent is eliminating a number of companies 
from even trying to participate. Thirdly, there is another — there is 
called the affiliation role where there is more than 500 employees 
in an affiliation. We have venture capital investors. Many of these 
investors invest in literally tens of companies at one time. And 
right now if — the way the rule is written is, if a venture capi- 
talist — if they invest in another company, the number of employees 
in that company would count against our 500 employees. In the 
biotech space, we have — I have 20 employees. That same venture 
capitalist could have invested in 5 or 6 or even 10 different 
startups, and maybe one is a retail company where they have sev- 
eral hundred employees. It is virtually impossible for me to under- 
stand what our investors, who they are invested in and how many 
employees they have. So another critical part of this would be to 
fine tune that affiliation role so that it is easier for us to know 
when we can participate, because it does take time for us to focus 
in on this program, and we need more certainty around the appli- 
cation process. 

Chairwoman Velazquez. Mr. Bean, do you have any more rec- 
ommendations as to how we can get more individuals to apply? 

Mr. Bean. To encourage companies to apply for the SBIR pro- 
gram? Again, I think a lot of that can be done through local pro- 
grams. The Center For Innovative Technology does multiple train- 
ing programs throughout the State. They have an annual con- 
ference that is available to companies and that has been quite suc- 
cessful. What we have been able to do is to educate throughout the 
communities in Virginia, through the local technology councils and 
other organizations like the Hampton Roads Research Partnership. 
I don’t know how other States may be organized, but certainly 
through programs where you push it out through area technology 
councils and other economic development agencies, even town eco- 
nomic development agencies would help. I think you would find 
that they would be more than happy to support seminars and 
training programs to let companies know that these SBIR pro- 
grams are available. 

Chairwoman Velazquez. Dr. Beall, I know that you mentioned 
you have a $600 million foundation. 

Mr. Beall. We have invested $600 million in medical research. 

Chairwoman Velazquez. From your testimony, it is apparent 
that the SBIR program is playing a critical role in developing po- 
tential cures for cystic fibrosis. Without this funding, where will 
the progress stand in the fight against the disease? 

Mr. Beall. Well, clearly it would not be where we are today. I 
say we have 30 products that are currently in clinical trials or late 
stage development for cystic fibrosis. I just reviewed — we have 
about 10 of these products that have received SBIR support in var- 
ious stages over the years. I mention PTC directly. This is an oral 
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drug that would not be where we are today that is treating the 
basic defect in cystic fibrosis. This is incredible. We wouldn’t have 
an opportunity to have an effort in the area of gene therapy with 
a company in Ohio called Copernicus. We have another product 
that is in clinical trials that is also treating the basic defect with 
support to Parion pharmaceutical company. So all of these things 
are really important in our effort. We try to pick up as much of 
these things as possible. Many of the things that support — that 
SBIR supports in the early stage, we then come along and then 
hopefully it is leveraged to other companies. Again, the important 
thing to recognize — and I want to emphasize to you — is that we are 
fortunate, we can make these kind of investments and create this 
pipeline. But we have an incredible opportunity in biomedical re- 
search today. We know the genes — so much about the genes, the 
basic defect of so many things. And unless we take this opportunity 
and use the SBIR programs to translate the information that we 
know at the basic research level to finding new therapies and move 
forward, this is what the SBIR does. It is really following with 
what the Congress has asked Dr. Zerhouni to do, and it is a perfect 
example of how we can take basic research and leverage it to new 
therapies. That is what the SBIR program does. 

Chairwoman Velazquez. Thank you. 

Mr. Doerfier, for life science firms undertaking such research, 
SBIR is often only one component of their funding. Given the high 
cost of developing and testing a health related product or tech- 
nology, how important is it that life science firms have access to 
as many sources of funding as possible? 

Mr. Doerfler. It is very important. As I mentioned in my testi- 
mony, it is a very risky endeavor. It is a very expensive endeavor, 
and we need to be accessible to all forms of funding. We also want 
to ensure that the agencies have a certain amount of flexibility, for 
instance, NIH. We are not looking for any dollar hard caps. We 
think that, again, these programs need to be judged upon their 
merits. There have been some programs that actually got higher 
levels of funding because they were so profoundly important to 
moving some of these cures against some diseases. So, again, I 
think it is important that we have SBIR both one and two. In most 
cases if you get through a phase two SBIR, you can find and lever- 
age that with private capital, which is a great thing for companies 
and great things for developing new medicines. 

Chairwoman Velazquez. Thank you. General Farrell, NASA and 
DOD have developed initiatives within their agencies, SBIR pro- 
grams, to help facilitate partnerships, and in some cases mentoring 
between prime contractors and small firms that have received 
SBIR awards. How can we encourage more partnerships between 
prime contractors and firms that have been awarded SBIR con- 
tracts? 

General Farrell. Number one, everybody in the Department of 
Defense, in the industry and for NASA as well recognizes the 
power of the SBIR and the small firms that are part of that. So 
what you need is a lot more bringing together the large and the 
small firms and giving them the opportunity to have a conversation 
about what is going on inside the industry. In my association, as 
an example, we have a national small business conference once a 
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year where we bring large and small firms together in a kind of 
match making. We also this last year for the first time got together 
with the Department of Defense and put on an SBIR conference 
where the subject of the conference was the SBIR program, and a 
lot of small companies with SBIR capabilities came, and they ex- 
hibited and we also had the large companies there. And in addi- 
tion, the Department of Defense was there. We don’t do — my asso- 
ciation doesn’t do that much with NASA, but those are the kinds 
of things that we need to do to get the word out. Also, one of our 
recommendations has to do with the admin fee. To the extent that 
somebody is managing an SBIR project, 1 percent admin fee 
doesn’t allow you to do very much. But if you had a higher admin 
fee, it gives you a capability as a project manager to reach out 
more. And so that is one of the things that we think needs to be 
done. 

Chairwoman Velazquez. Thank you. 

Now I recognize Mr. Chabot. 

Mr. Chabot. Thank you. Madam Chair. 

Mr. Doerfier, I will begin with you. If bringing a biotechnology 
drug to market can cost, I understand, upwards of $1.2 billion 
sometimes, how does the $750,000 maximum phase two award in 
the SBIR program provide the needed capital for small biotech 
firms? 

Mr. Doerfler. It is a spark that allows this to happen. In many 
cases, if you have a lead program that is funded by a company, by 
a group of investors, it is very typical that that money is allocated 
solely for that one drug. If I wanted to work on another application 
of my technology for — in the case of orphan diseases, which aren’t 
that well fundable because of the patient populations, I have to 
find financing for that. NIH has a list of diseases that they want 
companies like mine to try to get a spark, to try a new discovery. 
So it is critically important because it allows us to do the initial 
bench work. It allows us to do the initial proof of concept. It allows 
us to do the experiment and create the data that we can then con- 
vince investors to invest in the next stage of development. I believe 
frankly that without that initial money for sparking these innova- 
tions, that many of these diseases will not get the attention that 
they deserve. 

Mr. Chabot. Thank you very much. 

Dr. Beall, I will turn to you next if I can. I might just note that 
we — and I am sure the Chairwoman finds this as well — we are in- 
undated over time by many groups who come to our offices talking 
to us about various diseases, advocating funding for NIH and oth- 
ers for funding, and I know the cystic fibrosis folks have been in 
my office many times. And I happened to read a book many, many 
years ago by Frank Deford. I think it was called, "Alexandra: Life 
of a Child," which was a very moving book that I have never really 
forgotten. And so I always kind of look with a special kind of open 
mind when they come in to advocate on behalf of the folks that 
they try to help. So thank you for your work in that field. 

My question would be, did — some firms would argue that small 
businesses owned by venture firms don’t need the capital infusion 
because to continue their research, they can rely on the venture 
firms for their capital. What would be your viewpoint on that? 
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Mr. Beall. My reaction goes back to the concept, they need the 
spark. One thing that has happened in the last 10 years is that the 
window for venture capital has dramatically changed; 10 years ago, 
if you had an idea, you could get venture capital support. Now, 
with the disappointments in biotech and the return on the invest- 
ments and the fact that 95 percent fail, that window has moved up. 
It needs a product — or a product needs to be almost in phase two 
clinical development or phase three before venture capital is — is 
willing to make its investment. So you have what is frequently 
called the valley of death. It is that very idea of a proof of concept, 
phase one, very early stage issues. And that is where the SBIR pro- 
gram, that is where our venture philanthropy, we are filling in that 
particular gap. I will tell you that one of our programs that is in 
phase three, not the PTC — excuse me. It is in phase two. We had 
to put in $2 million the first year, but we got enough data that was 
leveraged eventually by venture capital support that originally 
went to $120 million and then the product was just purchased by 
another major pharmaceutical company for $350 million. But it all 
started out with that spark, that one investment for us of a couple 
million dollars just to have the proof of concept. And that is what 
is so critical. That is what SBIR does. And that is what venture 
philanthropy is doing. 

Mr. Chabot. Thank you very much. 

Mr. Borrus, do you think that a venture fund owned by, say, 
Paul Allen, who is one of the co-founders of Microsoft, should they 
be allowed to own SBIR awardees? And if not, what would you con- 
sider to be the appropriate cap for allowing venture firms to own 
SBIR awardees. 

Mr. Borrus. I don’t think it makes sense to exclude any class of 
venture-owned or financial investor-owned small businesses so long 
as they otherwise meet the program’s criteria. Most of Mr. Allen’s 
money — I don’t want to speak for him — ^but let’s imagine that most 
of his money is going to be deployed well past the phase where an 
SBIR would help to initiate something new — that spark that these 
gentlemen are talking about — and that much of his money will be 
directed to a particular outcome. If the entrepreneur, in a firm that 
he is backing, chooses to spend that money in, say, searching for 
something new that is not on the critical path for which his fund 
provided money, he is not going to be happy about it, the board is 
not going to be happy about it. The team is probably not going to 
be allowed to spend the money in search of that something new. 
SBIRs fund not just the new spark that initiates the new business, 
but in fact, very frequently, the critical spark that takes a company 
down a path that was unexpected, that was not in the original 
plan, and for which there is no existing available capital. Although 
there might be a lot of capital in the company, it just can’t be spent 
pursuing this new direction. And it is often that new direction that 
actually leads to the breakthrough which leads to commercial suc- 
cess. 

Mr. Chabot. Thank you very much. 

General Farrell, you recommend that up to 3 percent of the SBIR 
funds should be set aside for managing the program. Would that 
not reduce the availability of funds for distribution of small busi- 
nesses to perform research? How would you comment on that? 
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General Farrell. Yes, sir, you are exactly right. It does reduce 
the amount of funds which it provided. However, we think at 1 per- 
cent — there are a lot of inefficiencies on how the program is being 
managed, outreach and things like that. We think we could he 
much more efficient in the way we manage the program with a lit- 
tle bit higher admin fee. I don’t think it is unreasonable to go from 
1 percent to 3 percent. That is an amount of money that would be 
subtracted, but it is not a large amount of money. But it is essen- 
tial to the management of the program. So we think that overhead 
is needed. Thank you. 

Mr. Chabot. Thank you very much. General. 

And finally, Mr. Bean, some would argue that the Government 
should fund the best research proposals without regard to the size 
of the entity submitting the proposal. What would your argument 
be to support setting aside research money to specifically small 
businesses? 

Mr. Bean. Now, when you say "small businesses," are you refer- 
ring to that definition of small business which is 500 or less, or the 
really small businesses which are the 25-to-30-type size or less, 
which is by far the bulk? 

Mr. Chabot. I would say either, whichever way you feel most 
comfortable answering the questions. 

Mr. Bean. Again, if you look at the greater Hampton Roads area, 
which is where we are, there is absolutely no question that this re- 
search money which is set aside for investment into the SBIR pro- 
gram has been enormously successful. There are many cases of 
companies that have been started up by scientists and researchers 
coming out of NASA or local colleges, our own Old Dominion Uni- 
versity, Norfolk State, so forth, that have started up companies ei- 
ther by themselves or maybe with one partner, and through the 
SBIR program have been able to start, as you said, that spark, and 
using that spark to be able to create the path of both technology 
and their business process for their companies. We have seen them 
grow, you know, from 1, 2 people up to 25, 30, 40. And as the SBIR 
program continues to invest in them, what it allows them to do is 
create an initial platform, expand that platform, expand that plat- 
form, and to continue to expand that platform. 

To give an example, there is one local company that has devel- 
oped a virtual reality engine primarily on an Army SBIR program. 
They have been able to take that development and move it into the 
community college sector for job-training programs, workforce de- 
velopment-type projects that are becoming extremely successful. 
There are multiple examples like that. 

I think that in my mind there is certainly no doubt that taking 
that amount of money, that very small amount of money, it is 4.3 
percent of total Federal investment, or 2.5 percent in Federal re- 
search investment, that produces something like, what, 40 percent 
of all of the patents that come out of the U.S. Therefore, just about 
any way that you look at that, there is a huge benefit to the SBIR 
program. 

Mr. Chabot. Thank you very much, and I thank all the wit- 
nesses for their response to my questions. 

Yield back. 

Chairwoman Velazquez. Mr. Johnson. 
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Mr. Johnson. Thank you, Madam Chair, for holding this hear- 
ing, and thank you, panel members, for preparing and your testi- 
mony and coming to present it today. 

To go back to the question Mr. Chabot asked of Mr. Bean, I 
would ask you to comment on whether you think that the smaller 
businesses, 25 to 30 people, those businesses have been under- 
served by the SBIR program. Would that be your opinion? 

Mr. Bean. No. You know, I don’t think so. It certainly allows the 
awards to go to larger programs. But if anything, on the front end, 
and we were talking earlier about how to help companies and get 
them involved, it is often difficult for small companies to find help 
on how do you actually write an SBIR that would be acceptable to 
an agency. So the number of small companies that would be win- 
ning these various awards would go up if there were more such 
help like that available. 

I think the other issue is early stage education to help them go 
forward. 

Mr. Johnson. A mentoring program? 

Mr. Bean. Kind of a mentoring program. It could be involved 
even in the modular program that I discussed earlier where you 
could include as a portion of that perhaps sessions on how do you 
prepare SBIR-type responses. 

The other issue that comes to mind with that is a little bit tricky. 
There are a lot of topics published. I don’t know the total number 
of topics that are issued by all of the agencies, but it is huge. The 
Department of Defense comes out with three listings a year. There 
is one STTR release; in fact, it came out this week. And there are 
hundreds upon hundreds of topics. So one of the issues is trying to 
find enough reviewers that are actually qualified enough to review 
what the submissions are. And when you are looking at phase 1, 
what this is for is really high-risk-type ventures. In fact, that is 
why DARPA is there. So if you are submitting something to 
DARPA, you can assume that it is some technology that is way out 
there, and trying to find reviewers that are really capable to under- 
stand what the submittal is is difficult. 

So part of the strengthening of the program would be to tighten 
up a little bit on how these ultimate proposals are reviewed. And 
I believe if that was done, you would increase the number of really 
small businesses that are successful in this program. 

Mr. Johnson. Yes, Mr. Farrell. 

General Farrell. Yes. Just to add to that, I said previously that 
about 42 percent of the phase 1 awards go to companies with less 
than 9 people. If you take it out to companies with less than 24 
people at DOD, 70 percent of phase 1 awards go to companies with 
less than 24. 

Mr. Johnson. Thank you. 

Mr. Borrus, in your written testimony, you make the point that 
inclusion of small businesses that receive venture capital invest- 
ments doesn’t come at the expense of those that don’t. Can you ex- 
plain how the Academy conducted this evaluation? 

Mr. Borrus. I mentioned also that the program doesn’t generate 
in and of itself a lot of data that would permit one to reach these 
conclusions. One of the reasons it took the Steering Committee ap- 
proximately 5 years to generate this amount of work was that we 
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had to conduct original research. The Committee staff and the con- 
sultants to the Committee painstakingly assembled a wide range of 
data sets examining all of the issues that comprise these and the 
other five studies that the Academy has produced on this subject. 
Somewhere in all that data gathering is data that suggests, num- 
ber one, that — 

Mr. Johnson. I won’t ask you to pull it right now. 

Mr. Borrus. Please don’t, because I am not exactly sure where 
I would find it. I would refer, though, refer the Congressman to it. 
First, throughout the program’s almost 24-, 25-year history, major- 
ity venture-owned small businesses have participated in the pro- 
gram. In fact, really, if you look at the life cycle of a venture- 
backed startup, over its life at some point in time while it still 
qualifies as a small business, it is likely to be majority-owned by 
its financial investors. And that is especially true for extraor- 
dinarily risky research like that financed by the National Insti- 
tutes, by Dr. Beall’s foundation, by members of BIO, that often lit- 
erally require hundreds of millions of dollars to get to a product — 
or more these days — and 12 to 15 years to get a product eventually 
to market through FDA approval. Equally true these days in en- 
ergy, where hundreds of millions of dollars are required if you are 
actually going to go into the production of a biofuel or if you are 
going to b^uild a solar process production facility. 

So, you know, it is not at all surprising that eventually as they 
go down new pathways searching for new products, that venture- 
backed start-ups will be majority-owned by financial investors. 
Such companies have participated in the program historically, 
number one. 

Number two, throughout this extraordinary amount of evidence 
gathering, over 5 years, no evidence whatsoever was turned up 
that there was any crowding out of any other small businesses. 

Mr. Johnson. I got you. 

Let me ask a question. Dr. Beall or Mr. Doerfier. Actually, Mr. 
Doerfler, you are the one who spoke of the orphan diseases. 

Mr. Doerfler. We both did. 

Mr. Johnson. Dr. Beall, what are some of these orphan diseases, 
these rare diseases with 200,000 or less cases, and is that through- 
out the world? 

Mr. Beall. No. That is throughout the United States. It is cystic 
fibrosis is one of those. There are a number of blood disorders that 
exist, or rare disorders. Some of them don’t even have names, quite 
frankly. They are syndromes and just — you know, I think they esti- 
mate that there is about over 2,000 rare disorders that exist. 

And again, the most important thing is that a few years ago, in 
1999, when the human genome, the great accomplishment of 
Francis Collins and others, when we identified the genes, we really 
got clues on how to attack some of those other kind of orphan dis- 
eases that exist out there. And the important thing is that, you 
know, unless we start to get an infusion of dollars to those dis- 
eases, they are not going to ever be able to cross the finish line to 
find therapies. And I think the SBIR program is a great way to le- 
verage our Federal investment in basic research in finding the 
gene, I think it is a great opportunity for us, take it and start to 
translate it to new therapies for these diseases, because many of 
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those diseases just don’t have the resources, like fortunately we do 
and so you have, to make that happen. 

And so I really do feel that it is very important that the SBIR 
program really be looked at, and Mr. Doerfler can probably add to 
that. 

Mr. Doerfler. There are a number of genetic diseases that are 
very, very rare that would never get the attention of any financial 
investor because it may only affect 100 people. Of course, there is 
a real passion in what we do. Many of us start these companies 
surely to make a living, but we are really passionate about devel- 
oping new medicines to treat diseases that can’t be treated any 
other way. And Biotech is uniquely in a position to do things like 
HIV/AIDS is a chronic disease now; 20 years ago it wasn’t. Arthri- 
tis, now people with severe arthritis can be treated with these bio- 
logies. I am one of those patients, frankly. I wouldn’t be here with- 
out those kind of drugs. Cardiology drugs. A number of cancers, 
now it is a chronic disease; it is not a death sentence anymore. And 
these are the kind of diseases that are being attacked and driven 
by the biotechnology industry, and, again, that spark is critically 
important. 

Chairwoman Velazquez. The time is expired. 

Ms. Clarke. 

Ms. Clarke. Thank you. Madam Chairwoman and Ranking 
Member Chabot, for holding this important hearing this morning, 
and I want to thank all the witnesses for testifying today. After 
hearing all of your testimony, I have a much better understanding 
of the overview and priorities of this program. I would like to high- 
light, however, a recommendation by the National Academy of 
Sciences, which is that I would like to see improvements in out- 
reach efforts to women- and minority-owned firms. 

My question is to Mr. Bean, and I think that there are a number 
of you here who can answer them. I am going to put all of them 
out there because time is of the essence here. 

Mr. Bean, according to a recent ERA press release, there are ap- 
proximately 22 million small businesses in the United States that 
have more than 50 percent of their employees in the private work- 
force, and they develop the Nation’s new technologies. The expecta- 
tion is that many of these new technologies being developed will 
improve our environment and quality of life. 

Can you tell me what types of innovative, environmentally 
friendly technologies are being developed today and that may cre- 
ate jobs and economic growth in the low-income, working-class, 
urban communities similar to my district? I come from Brooklyn, 
New York. And as a follow-up, how can we encourage the SBIR 
program to develop partnerships between biotech companies and 
State university medical schools and hospitals such as the incu- 
bator campus that has been created in my district, which is the 
SUNY downstate medical center? I heard discussion from Mr. Bean 
about Norfolk State. And how does this promote more economic de- 
velopment? 

Mr. Bean. Let us see. Do we have about an hour for this answer? 
That is a very big question with a lot of moving parts to it. 

One of the more interesting companies that are in the State of 
Virginia is a company recalled Luna Innovations. They have been 
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able to build multiple platforms. They have come up with some 
very clever nanotechnology using carbon tubes that can be used to 
help with medical analysis, because these tubes, as I understand, 
don’t stay in the body following X-ray, or radiographs, which is a 
dramatic improvement. They have developed some other technology 
that has to do with helping clean up Chesapeake Bay, a way of 
treating algae blooms and things like that. 

There are any number of companies out there doing technologies 
like that. At Virginia Institute of Marine Science, which is a cam- 
pus of William and Mary, there is some technology being developed 
to measure really foul toxins that unfortunately are found around 
here because of the shipbuilding industries. It helps assess what 
the toxic levels are and can clean them up. They are in the process 
of commercializing that product. So there is any number of pro- 
grams that are going on like that. 

With regard to programs of Norfolk State, for example, there is 
an effort going on right now to stand up a center that is going to 
specialize in transportation and other technology issues. We antici- 
pate that that center will be a place where small companies can 
come to get support with the research that they need done, which, 
again, ultimately leads to commercialization, hopefully hiring of 
graduate students, providing them opportunities for employment 
once they leave the university. 

So there is any number of things that are going on locally that 
help support technology development. That was a fairly long ques- 
tion. Did I address all the parts, or is there something additional 
you would like to know? 

Ms. Clarke. I think Dr. Beall and other — 

Mr. Beall. One of the great things about Biotech is they are 
really experts at identifying things that develop academics and try 
to commercialize it. That is really one of the great resources that 
Biotech really has in terms of moving forward ideas that come out 
of academics. 

I am just looking at our pipeline. I refer to Copernicus, which is 
in Cleveland, that came out of Case Western Reserve University, 
the technology, they have licensed it to Copernicus. Obviously if it 
is marketed, funds will go back to the university, and this will be 
leveraged into a continuing investment into the infrastructure of 
the university. That is only going to leverage itself to more employ- 
ees and continue to grow. And I think this happens all across our 
spectrum. 

Just looking here, of the seven or eight products that have got 
SBIR support, they originally were in academic institutions, identi- 
fied by the biotech companies, and then commercialized through 
that process. So I think that is one of the real benefits of the SBIR 
program. 

Mr. Doerfler. Biotechnology Industry Organization represents 
companies outside of health care. We are actively involved in safe 
foods, bioremediation, biofoods, and all these companies are ac- 
tively involved in developing these new technologies to solve some 
of the very problems you brought up. And again, these companies 
are small, they are 40, 50, 70 people, and because of the capital 
structure, we can’t participate in this program. 

Chairwoman Velazquez. Mr. Braley. 
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Mr. Braley. Thank you, Madam Chairwoman, and thank you to 
all the members who came to our panel today. 

I chair the Contracting and Technology Subcommittee, which has 
specific jurisdiction over the issues we are talking about here 
today, and it has been very illuminating to hear you put a human 
face and voice on some of these important issues we are talking 
about. 

Lieutenant General Farrell, I want to start with you. One of the 
things we talk about frequently in this Committee is the dispropor- 
tionate geographic allocation of Federal dollars to small businesses 
through a variety of different programs that the Small Business 
Administration offers. I am fortunate that the Rock Island arsenal 
is not technically in my district, but it is right in the middle of the 
Mississippi River between my district and Representative Hare’s 
district, and it served as a great economic incubator for small busi- 
ness development. But when we look at the rest of the country, we 
see large pockets where Federal contracting dollars don’t go, and 
specifically in DOD programs. 

So as someone who is very interested in thinking outside the box 
on what we can do to stimulate small business development 
through the SBIR program in areas of the country that don’t have 
a major DOD installation near them, what types of creative things 
have you seen from members of your association given the fact that 
the technology that exists today should allow small businesses to 
provide services and goods and compete for these Federal contracts 
with the assistance of an SBIR program? 

General Farrell. That is an excellent question. When you see 
the lay down of DOD dollars, it tends by and large to follow large 
programs, like the B-2 program or the F-22; or shipbuilding pro- 
grams tend to be scattered, too, but not as scattered as airplane 
programs or vehicle programs so that the dollars tend to follow the 
large programs, and large companies, large primes that do this. 
They make an overt attempt to spread the money around the coun- 
try to make sure they got support for that program. 

So I think that is working pretty good. However, the problem 
with that is that the R&D dollars that go into those large programs 
are not the SBIR kinds of things, which is what you are interested 
in. Those R&D dollars go to develop that particular program. They 
don’t go to the creative ideas that come out of phase Is. But I think 
if we just look at large programs, we are missing the boat, because 
there is lots of manufacturing around this country, you know, basic 
manufacturing processes that we are kind of overlooking. So if we 
could kind of focus some of the SBIR into the manufacturing proc- 
esses, I think you will do a lot. 

And if you look around the country, there is a thing up in Pitts- 
burgh called the National Center for Defense Machining and Man- 
ufacturing. It is a not-for-profit, started with a little bit of money 
from Congress, but now they are getting money from industry to 
develop advanced manufacturing processes. And so I think you 
need to kind of stimulate and look at certain things like that. You 
got CTC up in Pennsylvania as well. 

There are certain parts of country that are kind of hotbeds for 
manufacturing right now, some places in Ohio, some places in 
Pennsylvania, Massachusetts, and we need to stimulate that more. 
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But the kind of money that does that is really not recognized, like 
the manufacturing technology money coming out of the l5epartment 
of Defense budget is very small right now. I think you need — per- 
sonally I think you need kind of a national investment program 
that would address some of these. If you had a national program, 
then you could spread it across the country. 

Mr. Braley. Thank you. 

Mr. Borrus, I want to follow up on that, because part of the ma- 
terials we received is the analysis of the State-by-State distribution 
of Federal program dollars, and I was very, very disturbed to see 
my State of Iowa ranked 43rd on this list despite the fact that we 
have a major research institution at the University of Iowa, we 
have lots of Department of Agriculture programs in our State. And 
as part of the ongoing work that the academies did, did you focus 
at all on this geographic disproportionality, and how we can try to 
look at ways of improving the program and make sure that it is 
actually having a positive impact throughout the country? 

Mr. Borrus. There was great variety across the various agencies, 
and some of them did a much better job of geographic outreach 
than others. One of the academies’ conclusions is that it is really 
critically important to take approaches that work to solve prob- 
lems, such as geographic outreach at one agency, and generalize 
them across the agencies to the extent possible, while maintaining 
the laudable flexibility in the program itself. 

The second recommendation was to experiment. Sometimes you 
don’t know what works until you try it. And so another rec- 
ommendation was a series of pilot programs that on a small scale 
could test new approaches that could address, for example. Rep- 
resentative Clarke’s question about community outreach to her dis- 
trict. If those pilot programs work, generalize them and spread 
them more widely across the program as a whole. I am a fan of ex- 
perimenting, trying by doing, learning by doing. Then, as long as 
you are generating the data that suggests you are performing, gen- 
eralizing that and spreading the successful practices. That would, 
I think, benefit the program as a whole, including the geographic 
outreach. 

Mr. Braley. Did you become aware of any particular agencies 
that were, for example, pushing the envelope in that area and try- 
ing to do a better job of geographic outreach that may have fallen 
outside of their traditional areas of emphasis? 

Mr. Borrus. You know, the studies generate so much data, I 
can’t, without possibly mis-quoting, point to specific agencies. It is 
somewhere in these reports, I promise you. I might recognize my 
fellow committee member, Ty Taylor here, who may have some 
input on that issue. 

Mr. Braley. I will have my legislative assistant contact you after 
the hearing, and maybe we could get some information. 

I want to talk to our two health care innovators that are here 
and talk a little bit about the importance of this program. In this 
same vein that I have been talking about, there is a lot of health 
care facilities around the country doing research. What more do we 
need to be doing to make sure that there are opportunities avail- 
able to people under this program in parts of the country that have 
the ability to participate in research and development but maybe 
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are not getting the same piece of the Federal pie right now? Do you 
have any thoughts that you can share on that? 

Mr. Doerfler. I think the first up, again, is clarity around some 
of these rules that have been preventing companies from getting 
involved in the program. Again, it takes a lot of preparation work 
to do so, and if your capital structure changes, you are no longer 
eligible, and that is a problem. So I think that is a great degree. 

I think a lot has to do with the agencies themselves. NIH is very 
aggressive across the country. Our organization represents bio- 
technology companies in all 50 States. So this science is, and in 
particular biotechnology, it is a very attractive industry. And so 
economic development groups across the States in almost every city 
is looking to bring our kind of companies into their geographic 
areas. It is a very attractive industry. 

Chairwoman Velazquez. Time has expired. Thank you. 

Mr. Chabot, do you have any questions? 

Mr. Ellsworth? 

I do have two other questions. 

Dr. Beall, your testimony suggests that small firms can make im- 
portant contributions to advances in medical research because the 
firms are willing to explore new approaches. Given the SBIR pro- 
grams’ emphasis on commercialization, are you concerned that par- 
ticipating Federal agencies may not have an adequate incentive to 
fund high-risk research projects? 

Mr. Beall. You know, if you had asked me that question 20 
years ago, I would say I would have grave concern about that, be- 
cause I think fortunately the NIH has done a terrific job in making 
sure that they have developed review processes that are set out to 
identify opportunities and new technologies and move forward. Ini- 
tially when they had their review processes, it was mixed up with 
the regular peer-review process of regular research grants, and I 
think it provided some confusion to the reviewers. Now they have 
specialized panels that are looking at looking for innovation and 
new technology. 

So the fact that we have PTC 124 suggests to me the system is 
working. Nano particles, to look at gene therapy, suggests to me 
that the SBIR system is working at the NIH. 

So, again, we always have a concern at the NIH whether we are 
looking for innovation and so forth, but I really believe — and I real- 
ly commend Dr. Zerhouni and the staff for making sure they put 
mechanisms for being able to look for innovation and new opportu- 
nities. 

Chairwoman Velazquez. Mr. Doerfler, can we talk about the ap- 
plication process? Your company has applied for SBIR and won 
SBIR awards. Do you have any recommendations about how this 
process can be improved? 

Mr. Doerfler. Yes. I have been saying it several times. The key 
one is consistency and clarity in terms of who is eligible. And it is 
not around the change in your capital structure, which I think is 
an artificial way of judging a company’s size. When we raised our 
money, we still are about 20 people, so we didn’t change. 

I think the process is quite good, as Dr. Beall said. The peer re- 
view at NIH is superb. The people who are reviewing in those 
study sections really understand the area. They understand the 
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mandate that NIH has to improve public health. So we are very 
comfortable. The only thing I would also add is that perhaps more 
flexibility at the agency level for them to provide different amounts 
if they feel that the science, again, and the opportunity warrants 
a larger amount. 

Chairwoman Velazquez. Do any of the other witnesses have any 
recommendations regarding the application process? 

Yes, Mr. Borrus. 

Mr. Borrus. Again, I would refer you to the Academy’s findings. 
There were a number of programs at some of the agencies that in- 
volved electronic submission, electronic evaluation, which seemed 
to speed up the process significantly, and could be more widely 
adopted. 

Chairwoman Velazquez. Let me take this opportunity again to 
thank all the witnesses, and I know how important this program 
is for small businesses, for innovation and technology in our coun- 
try and our economy, and for small businesses in particular. We 
will continue to give serious consideration to the reauthorization 
process. 

With that, I ask unanimous consent that Members would have 
5 days to submit statements and supporting materials for the 
record. Without objection, so ordered. 

Chairwoman Velazquez. This hearing is now adjourned. 

[Whereupon, at 11:35 a.m., the Committee was adjourned.] 
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This morning the Committee begins the process of reauthorizing the Small Business 
Innovation Research program. This public-private partnership is key to the United States 
remaining a global leader in innovation and creating new jobs throughout all parts of the 
nation. In fact, just last year, 5,000 small research lirms - companies located in every 
state in the nation - received awards that totaled more than two billion dollars. 

As recent data demonstrates, the current economy is showing signs of a potential 
recession. During the last slowdown, it was the technology sector - led by small startups 
- that provided the foundation for stronger growth. SBIR - with its emphasis on next- 
generation products - can help us emerge from these weak economic times stronger than 
before. 

In order to play this role, however, the initiative must stay in synch with the very 
technology it seeks to promote. When the Committee last authorized the program in 
1999, the term googol was an obscure mathematical concept. Today, Google is one of 
the most well-known - and largest - companies in the US. As technology changes, this 
program has to keep pace. 

During this modernization effort, the Committee will make certain that the SBIR program 
is providing the resources for economically viable technologies - and not wasting its 
efforts on second-rate science fair projects. In order to ensure the full development of 
promising new products, the program should be given the capability to provide larger 
amounts of capital. For businesses facing difficulties going to market, the necessary 
assistanee should be made available. 

New efforts must also be taken to reach the next generation of small companies, whether 
they are located in Silicon Valley or rural America. Easing the regulatory burden 
associated with the program and streamlining the application process are essential to 
increasing the competition for these important awards. 

Finally, federal agencies need more flexibility to implement the program, both in terms of 
being creative, but also in using what they have learned. These improvements will 
ultimately benefit the taxpayer in terms of greater competition for awards, and ultimately 
higher levels of innovation. 
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Together, these changes will create an SBIR program that is responsive to today’s 
economic environment. This includes creating more high-paying jobs, reducing our trade 
deficit, and emphasizing the importance of math and science education to America’s 
students. If we are able to promote these very goals in the program, then we will be 
successful in our reauthorization efforts. 

Our nation, now more than ever, needs a vibrant small business foundation to secure our 
economic future ~ and it is programs like SBIR that support this vision. With the specter 
of a recession before us, entrepreneurial activity can provide a pathway to growth. It has 
done so before, and it will do so again. I want to thank all the witnesses for traveling 
here and I look forward to your testimony. 


- 2 - 
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U.S. House of Representatives 

SMALL BUSINESS COMMITTEE 

Representative Steve Chabot, Republican Leader 

Opening Statement of Ranking Member Steve Chabot 

SBIR: America ’s National Technology Development Incubator 

Good morning. I would like to welcome all of you to this hearing on the Small Business Innovation Research, or SBIR, 
program. I would like to extend a special thanks to each of our witnesses who have taken the time to provide the 
committee with their testimony. And a special welcome to Bill Bean, a professor and the Director of the Technology and 
Development Center at my alma mater, the College of William and Mary. Welcome to the Small Business Committee, 
Mr. Bean. 

Today’s hearing represents the beginning of the Committee’s work to reauthorize the SBIR program, which was last fully 
examined by this committee in 1999 and reauthorized in 2000. Created in 1982, the SBIR program offers competition- 
based awards to stimulate technological irmovation among small private-sector businesses while providing government 
agencies new, cost-effective, technical and scientific solutions to meet their diverse mission needs. 

The development of this program is not only critical to the unique needs of each of the participating federal agencies, but 
also to our national economy. Small businesses renew the U.S. economy by introducing new products and lower cost 
ways of doing business, sometimes with substantial economic benefits. They play a key role in introducing technologies 
to the market, often responding quickly to new market opportunities. Some of the great technological innovations in this 
country came about from small business owners tinkering in their workshops, including two very famous Ohioans - the 
Wright Brothers. 

Several congressionally mandated and independently conducted research projects have closely examined the program to 
determine how well it is performing in relation to congressional dictates. A study by the National Research Council found 
that the SBIR program is performing well in the federal agencies that are required to operate the program. 

According to the National Research Council study, the SBIR program provides entrepreneurs with funding to investigate 
and commercialize new technologies without diluting ownership through equity investment or taking on additional costly 
debt. Since one of the purposes of the SBIR program is to serve the mission needs of federal agencies, the process can 
also lead to greater federal procurement opportunities for participants. In turn, it will accelerate growth of these small 
businesses. 

The SBIR program, as the National Research Council study demonstrates, also provides significant benefits to federal 
agencies by providing additional opportunities to solve operational needs. A program officer can post a solicitation that 
describes a particular problem and invite small businesses to propose research that will solve it. This contrasts with other 
federal research awards where a researcher provides a proposal of personal interest. The nationwide scope of the program 
also ensures that the agency will investigate various research avenues. Finally, the program, by leading to 
commercialization of the research, diversifies the federal government’s industrial base. Competition among suppliers will 
lower prices to the government and save taxpayer dollars. 

That said, the study does point to some weaknesses within the program and makes several recommendations for the 
committees of jurisdiction to consider as we reauthorize the program this year. As we continue this process, we must 
consider topics such as examining cycle times from solicitation through Phase III, understanding and managing firms 
winning multiple awards, and increasing and improving oversight and program evaluations by the agencies involved. We 
will also need to scrutinize the current award size and administrative costs of the program as we move forward with the 
reauthorization. 

Madame Chair, I look forward to working with you on this important issue. Again, I thank each of you for being here 
today and I yield back. 
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Statement of Rep. Jason Altmire 
Committee on Small Business Hearing 
“SBIR: America’s National Technology Development Incubator” 
January 29, 2008 


Thank you. Madam Chairwoman, for holding today’s hearing to discuss the Small 
Business Innovation Research (SBIR) Program. Since its inception in 1983, SBIR has 
been key to American competitiveness, providing quality research for the U.S. 
government and spurring technological innovation. The program is set to expire at the 
end of September, giving this Congress the unique opportunity to evaluate and 
reauthorize the program. Overall SBIR has enjoyed positive feedback, however, 
changing times require us to strengthen and modernize the program to bring it into line 
with today’s technological realities. 

Last year, I introduced the Small Business Investment Expansion Act (H.R. 3567) 
which, among other provisions, would ensure that venture-backed firms are not 
disqualified from participating in government programs like SBIR simply due to their 
financial structure. The reality of today is that new, innovative products take years of 
research and development before they are viable and ready for commercialization and 
often times venture capital is the only funding available. So long as a small firm meets 
the definition of a small business, there is no reason it should be precluded from 
participation in SBIR just because of its financial backing. 

As the Chairwoman mentioned, this is the first in a series of hearings this 
committee will have on SBIR as we ready ourselves to reauthorize the program. I look 
forward to the testimony the witnesses will provide us with today and 1 am hopeful that 
we will gain a better understanding of how SBIR can be improved and updated to meet 
today’s challenges. 

Madam Chair, thank you again for holding this important hearing today. I yield 
back the balance of my time. 


# # # 
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Chairwoman Velazquez , Ranking Member Chabot, and Members of the Committee; 

Thank you for providing the opportunity to testify before you today regarding the 
reauthorization of the Small Business Innovation Research Program (SBIR). 

My name is Doug Doerfler and 1 have been President and Chief Executive Officer of 
Maxcyte, Inc. in Gaithersburg, MD since 1999. Currently, I serve on the Biotechnology 
Industry Organization’s (BIO’s) Board of Directors, the Executive Committee of the 
Emerging Company Section Board of Governors and am co-chair of the Capital 
Formation Committee. 

I have led the development of global biotechnology companies and products for more 
than 25 years. MaxCyte currently has approximately 20 employees who are developing 
novel therapeutics using cells that have been modified by our process to treat serious 
diseases. We have one product in Phase I/II clinical human testing for the treatment of 
patients with Leukemia, a product in Phase Ila human clinical trials for the treatment of 
Pulmonary Arterial Hypertension and additional products in pre-clinical development for 
the treatment of cardiovascular disease, cancers and infectious disease. These programs 
are partnered with commercial partners and major Universities, including Baylor, the 
University of Pennsylvania, Duke University and Stanford University. MaxCyte was the 
proud recipient of Phase I SBIR grants in 2003. 


1 
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Today I am testifying on behalf of BIO, an organization representing more than 1,000 
biotechnology companies, academic institutions, state biotechnology centers and related 
organizations in 50 U.S. states and 3 1 other nations. BIO members are involved in the 
research and development of health care, agricultural, industrial, and environmental 
biotechnology products. The overwhelming majority of BIO member companies are 
small, early stage research and development oriented companies pursuing innovations 
that have the potential to improve human health, expand our food supply, and provide 
new sources of energy. 

SBIR’S CRITICAL ROLE IN COMMERCIALIZATION OF BIOTECHNOLOGY 

INNOVATIONS 

Biotechnoloev Company Profile and Path to Product Development 

Before discussing the critical role of the Small Business Investment Research (SBIR) 
program in the commercialization of biotechnology innovations, I would first like to 
provide a description of a typical biotechnology company and the capital required for 
research and development. BIO has over 600 emerging companies in its membership. In 
a recent survey conducted by BIO, 80 % of respondents had fewer than 50 employees.’ 

Promising biotechnology research by these companies has a long, arduous road Ifom 
preclinical research, through Phase I-safety, Phase Il-efficacy, and Phase Ill-broader 
population clinical trials, and ultimately, to FDA approval of a therapy. It is estimated it 
takes between 8 and 1 2 years to bring a biotechnology therapy to market and costs 
between $800 million and $1.2 billion.^ In the absence of product revenue biotechnology 
companies are almost entirely reliant on capital markets or other sources of financing to 
fund research and development. This is particularly challenging at the earliest, highest- 
risk stages of research and development. The majority of biotechnology companies are 
without any product revenue for a decade or more. As a result, significant capital 
requirements to advance a new therapy to the market necessitate fundraising through a 
combination of angel investors, venture capital firms and occasionally other investors. 

The role and importance of venture capital fundraising cannot be understated. In 2006 
alone, venture capital investment in the life sciences and medical devices industry totaled 
$7.2 billion in 2006, up from $2.8 billion in 1998. 

Biotechnology companies are generally a collection of research projects with one lead 
product and an average of 5 other therapies or candidates in early stage/pre-clinical 
research.” Typically, a biotechnology company will begin fundraising for its lead product 
in development. Companies generally raise between $5 million and $15 million in their 
first round of venture financing, an amount that usually results in multiple venture capital 


‘ BIO sponsored, third-party administered, survey of 144 BIO emerging companies’ Chief Executive 
Officers and Chief Financial Officers, March-April 2007 
^ Tufts Center for the Study of Drug Development 
http://csdd. tufts. edu/NewsEvenis/NewsArticle.asp?newsid=69 

^ BIO sponsored, third-party administered, survey of 144 BIO emerging companies’ Chief Executive 
Officers and Chief Financial Officers, March-April 2007 


2 



33 


companies collectively owning more than 50 percent of the company. This is especially 
the case with very young companies whose valuation may reflect their high-risk, early 
stage nature. However, it is typically the case that no single venture capital company will 
own more than 25 to 35 percent of the equity. 

Despite the extensive fundraising a biotechnology company undertakes for the lead 
product, these funds are not interchangeable, that is they are tied to very specific 
milestones to support the lead product’s development. As such, in order to develop 
secondary or tertiary candidates/therapies a company has to find secondary sources of 
fundraising capital. At the very earliest stages of development other sources of financing, 
like Small Business Investment Research (SBIR) grants, have been instrumental in 
advancing research and development in biotechnology. 

Mission of SBIR: Brineine Innovation to the Public 

Congress created the SBIR grant program in order to utilize the capabilities of small, 
innovative, domestic companies to fulfill federal research and development needs. In the 
early 1 980’s there was growing concern the United States federal research and 
development spending was not improving the health and well being of the citizenry 
through the development and commercialization of new products and therapies. 
Furthermore, it was recognized that some early stage, promising scientific research failed 
to be funded through the markets because it was viewed as too high risk. This failure of 
the markets is often referred to as the “valley of death.” In biotechnology, the “valley of 
death” delays potential therapies for HIV, cancer, and infectious diseases from reaching 
patients, who often lack other comparable alternatives. 

For these reasons, in 1983, Congress authorized the SBIR program. When the program 
approached reauthorization in the early 90’s a report by the National Research Council 
discussed continued concerns that “U.S. technological performance is challenged less in 
the creation of new technologies than in their commercialization and adoption. 

Currently, these grants set aside 2.5% of certain departments and agencies extramural 
research budgets for innovative research grants with an aim towards commercialization. 

Historical Success of SBIR Proeram 

For twenty years small, domestic biotechnology companies competed for SBIR grants. 

In addition to providing critical funding, these grants were a powerful signal to the 
private sector that company’s research was compelling and possessed scientific and 
technical merit. In biotechnology, the SBIR program has played a role in advancing the 
science and research of companies that have ultimately brought a product to market. For 
example, there are 163 companies and affiliates involved in the development of the 252 
FDA approved biologies, 32% of those companies and affiliates have received at least 
one SBIR/STTR award. These grants have helped make the U.S. the world’s leader in 
biotechnology by providing critical early-stage funding for innovative research. 


(National Research Council, The Government Role in Civilian Technology: Building a New Alliance. 
Washington, D.C.: National Academy Press, 1992, pp. 29). 


3 



34 


IMPACT OF RECENT CHANGES TO SBIR PROGRAM 

Unintended Consequences of the SBA ’s Domestic Company Proxy 

On April 7, 2003, the Small Business Administration (SBA) Office of Hearings and 
Appeals (OHA) arbitrarily ruled that a biotechnology firm, Cognetix, did not meet the 
SBIR size standard because it had venture capital investment in excess of 50%. This 
ruling is base upon SBA regulations, not underlying statute, by which a small business 
concern (SBC) for the SBIR program is defined as having fewer than 500 employees, 
including affiliates, and is at least 51% owned by U.S. citizens. 

SBA has stated the ownership rule is meant to be a proxy for determining that a company 
is domestic.^ However, the use of capital structure as proxy for determining domesticity 
and the subsequent OHA ruling has had the unintentional consequence of excluding a 
sizeable portion of the biotechnology industry that would otherwise be eligible to 
participate in the program. These are companies that have participated in the SBIR 
program for 20 years prior to this ruling and were a fundamental part of the 
aforementioned success of the SBIR program. Moreover, these companies are solely 
based in the United States and are majority-funded through a combination of U.S. based 
venture capital companies and citizens. The result is that many emerging biotechnology 
companies are ineligible to compete for SBIR grants.^ Perhaps, more importantly, this 
ruling has the potential of negatively impacting the competitive pool of SBIR applicants 
and the program’s ability to award projects with the highest scientific merit and 
commercialization potential. 

My own company, MaxCyte was in the fundraising process in 2003, when we submitted 
a proposal to NIH to do basic research in our technology and expand its capability so one 
day it may be used for biodefense or pandemic influenza vaccine development. Venture 
funds were not interested in this project as it was too early and risky but were clearly 
motivated by our team’s ability to obtain attractive scores for our program through the 
NIH study section process. We received $95,000 in funding for our Phase I and 
subsequently closed on a $20.0 million venture round. We were able to satisfy the 
rigorous milestones of our project including breakthrough science to prove general 
concept. Although we are currently eligible for follow on SBIR funding, our eligibility 
may change with another needed financing. 

There are numerous examples of promising discoveries that have been shelved or delayed 
as a result of the recent interpretation of ownership. 1 will mention just a few examples. 

1. Intronn Inc. (Gaithersburg, MD) won SBIR grant for Phase 1 and 11 study to 
advance research in treatment for Cystic Fibosis. They were awarded a second 


’ (54 Fed. Reg. 5264 (Dec. 21, 1989) Interim Final Rule on defining a business concern for the purposes of 
the SBIR program.) 

^ BIO sponsored, third-party administered, survey of 144 BIO emerging companies’ Chief Executive 
Officers and Chief Financial Officers, March-April 2007 
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Phase II grant in 2003 but the award was rescinded due to the new rule on venture 
capital investment. The project was shelved. 

2. Paratek Pharmaceuticals (Boston, MA) won a Phase 1 SBIR grant in 2001 to 
research antibiotic therapies for things such as malaria and anthrax. In 2003, due 
to changes in SBIR rules, Paratek was forced to turn down a Phase II grant and 
their antibiotic therapy research program was shut down. 

3. Xcyte Therapies (Seattle, WA) received a Phase I SBIR grant in 2002 to develop 
new treatments for cancerous tumors in the kidney and prostate. In early 2004 
Xcyte Therapies received a Phase II SBIR grant to help fund clinical testing but 
was unable to use the funds as they were deemed ineligible. 

These are ironic outcomes considering that venture capital is a necessary part of the 
ability to achieve SBIR’s mission of supporting commercialization. It is unfortxmate that 
venture capital invested with the goal of bringing new therapies to the market has, in 
many instances, caused SBIR funding to be pulled and research projects to shelved. This 
is exactly the opposite of what Congress had in mind when they created SBIR. 


OPPORTUNITY TO STRENGTHEN/RESTORE SBIR PROGRAM 

I appreciate the opportunity to discuss changes to the SBIR program that I believe would 
strengthen the program and make it more effective in the years to come. My 
recommendations can be grouped under four general goals for SBIR Reauthorization. 
First, increasing competition for SBIR grants and, as such, improving science and 
fostering innovation and commercialization by small companies. Second, clarifying 
SBIR eligibility rules to make them easier to understand and increasing transparency 
regarding the program’s operation. Third, maintaining agency flexibility so as to make 
certain the SBIR program continues to serve the needs of individual agencies. And 
fourth, making certain that the SBIR guidelines appropriately safeguard taxpayer funds. 

I will touch briefly on each of these important goals. 

Increase Competition and Foster Innovation and Commercialization 

SBA’s 2003 ruling that excludes majority venture-backed companies inhibits the SBIR 
program from receiving the most competitive pool of applicants possible and stifles the 
ability of SBIR to carry out its mission to fund projects that will improve public health 
and have the most commercial potential. It is vital to the American public to ensure they 
realize the benefits not just of products with commercial potential but the benefits of 
projects funded based on scientific merit and deemed to be of value to promoting our 
citizens public health. 

The current SBA interpretation would deem eligible a public company with 300 
employees as well as a private company with 400 employees, S200 million in venture 
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capital from multiple venture capital firms that equal 49% of equity with additional angel 
investment dollars. However, a private company with 20 employees, $50,000 in annual 
revenue and $8 million in venture capital hy multiple venture capital funds equaling 56% 
of equity - even though no one venture capital firm has more than 35% of total equity - 
is ineligible. . 

The National Institutes of Health (NIH) have documented disturbing trends since the 
2003 ruling. Applications for SBIR grants at NIH have declined by 1 1.9 percent in 2005 
and by 14.6 percent in 2006, and 21 percent in 2007.^ Additionally, the number of new 
small businesses participating in the program has decreased to the lowest proportion in a 
decade.* 

The Director of the National Institutes of Health, Dr. Elias Zerhoumi, wrote in a letter to 
SB A Administrator Barreto dated June 28, 2005: "NIH believes that the current rule 
undermines the statutory purposes of the SBIR program.... It undermines NIH's ability to 
award SBIR funds to those applicants whom we believe are most likely to improve human 
health . " (emphasis added). I would like to submit this letter for the record. 

BIO respectfully requests the Committee reeognize the necessary and complex 
involvement of venture capital in small biotechnology companies. As stated previously, 
small biotechnology companies have high and intense capital needs (up to $1 billion) and 
an unusually long development time of 8-10 years. The vast majority of biotechnology 
companies raise between $5 million and $15 million in their first round of venture 
financing for their lead product(s), an amount that usually results in the venture capital 
firms collectively owning more than 50% of the company. However, the investment 
group usually consists of several firms, the largest of which owns no more than 25-35% 
of the company. SBIR plays a critical role in aiding small biotechnology companies in 
their early stage research to navigate through the “valley of death” where the concept is 
too high-risk for private mairket support. 

BIO respectfully asks the Committee to reinstate the eligibility of small, majority 
venture-backed firms into the SBIR program. This will ensure the most competitive pool 
of applicants and that grants awarded will be based on projects that show the most 
promise in bringing breakthrough therapies to the public. 

Clarify SBIR elieibilitv rules to make the appUcation process more straiehtforward and 
user-friendly 

It is equally important the reauthorization clariiy SBA affiliation regulations. Under 
current SBA regulations, when determining the size of a business, the SBA considers the 
number of direct employees at the business as well as affiliated businesses’ employees. 


’ The National Institutes of Health 

® Testimony from Jo Anne Goodnight, SBIR/STTR Program Coordinator for NIH to the House 
Subcommittee on Technology and Innovation, Committee on Science and Technology: The SBIR and 
SttR Programs al the National Institutes of Health — How are Programs Managed Today; June, 26, 
2007). 
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Businesses are affiliates of each other if the SBA determines that another business has 
either affirmative or negative control. Currently the regulations state that a venture 
capital company which holds a minority share in another business can be considered an 
affiliate of that business. If the SBA determines a venture capital company is affiliated 
with the business, not only are the employees of the venture capital company included in 
the size determination but so are the employees of all other businesses in which the 
venture capital firm is invested. 

As a result of these affiliation rules, a small company with 50 employees could be 
deemed to be affiliated with hundreds of employees of companies with which the small 
company has no relationship whatsoever, just because the companies share a common 
investor. It is important to note that this can be the case where the venture capital 
investor owns a minority stake in the small business applying for SBIR. 

Not only are these affiliation rules non-sensical, the manner in which they are applied is 
often a mystery to the small business applying for the SBIR grant. As a result, a small 
company may certify in good faith that it is eligible for an SBIR grant, only to later find 
out that the SBA has affiliated it with a large number of employees at unrelated 
companies, thus making the small business ineligible. BIO recommends the 
reauthorization bill provide language to clarify that investment by a venture capital 
operating company does not make that company an affiliate of another company for the 
purposes of determining size. This is a common-sense measure that will provide clarity 
and peace of mind for small business entrepreneurs looking to participate in the SBIR 
program. 

Maintain Aeenev Flexibility 

BIO also supports maintaining agency flexibility in the SBIR program. One of the great 
strengths of the SBIR program is that Congress provided the affected departments and 
agencies with flexibility in establishing the program. Maintaining flexibility in the 
program is also supported by a National Research Council 2007 report which states, 

" ...flexibility is a positive attribute in that it permits each agency to adapt its SBIR 
program to the agency s particular mission, scale and working culture. " ^ 

The reality is that various government agencies may structure their SBIR program in 
different ways to meet differing agency needs. This is a good thing, so long as the 
original goals of the SBIR program are preserved. Certain agencies, for example, may 
need the flexibility to award larger grants, if the project they are funding is in an area 
where research is typically more expensive. This is sometimes the case for 
biotechnology companies researching therapies that are especially novel or cutting-edge. 
For this reason, BIO does not believe that a hard dollar cap should be applied to the SBIR 
grant amounts. Agencies should be the best judge of how to use their SBIR funds to 
advance science and commercialize new innovations. 


’ National Research Council, An Asse.isment of the Small Business Innovation Research Program at the 
National Science Foundation: Washington, D.C.: National Academy Press, 2007. pp 21 
(www.nap.edWcatalog/1 1929,html) 
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Additionally, any award guidelines on SBIR grants, if imposed, should apply to particular 
SBIR award periods or years of support in the particular phase and should not apply to 
the entire amount that the agency spends on a particular project. The NIH, for example, 
has chosen to implement a Phase II Competing Renewal award for those companies who 
may need extra funding to meet certain FDA milestones before they can attract private 
dollars. A hard dollar cap in the SBIR program could threaten such a program and this 
would be, in BIO’s opinion, very unfortunate. 

Approvriatelv safe2uard taxpayer dollars 

As with any government program. Congress has the obligation to ensure that taxpayer 
funds are being used in an efficient and effective manner. The SBIR program is not a 
basic research program, it is about developing new products for the benefit of society. 
There has been some concern expressed over the number of grants an individual 
company may receive from the SBIR program. While BIO supports some agency 
flexibility in these decisions, we would support reasonable limitations, such as capping 
the number of awards per company to 5 -10 awards per company/per year. 

No company should make SBIR grants the basis of its business model. SBIR exists to fill 
the funding void for companies who are raising private capital to do their research and 
development. SBIR plays the very important role of funding early-stage research, 
research that might not otherwise be funded or whose development would otherwise by 
significantly delayed. Any company that receives excessively large numbers of SBIR 
grants year after year, without commercializing technology, is probably not the type of 
company into which the federal government should be investing taxpayer resources. BIO 
believes it is appropriate to include safeguards in the SBIR reauthorization bill to ensure 
that firms are applying for SBIR grants as a supplement to the private capital they have 
raised and are not trying to “game” the program. 

CLOSING REMARKS 

Congress can continue to support the United States biotechnology community by 
allowing the government to partner with small biotechnology companies that have 
promising science but need critical resources at key stages of development not readily 
available in the private capital markets. SBIR should be an aggressively competitive 
program that fulfills important federal research and development goals, such as bringing 
breakthrough health discoveries to the public. 


Again, thank you for providing me the opportunity to testify today before the Committee. 
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Thank you, Chairwoman Velazquez and members of the Committee, for the opportunity 
to testify today. I am Robert J. Beall, President and CEO of the Cystic Fibrosis 
Foundation. 

More than twenty-five years ago, when I served at the National Institutes of Health, I had 
the opportunity to award Small Business Innovation Research (SBIR) grants to 
pioneering companies. Today, at the CF Foundation, I continue to work with many small 
businesses who benefit from this successful program. I am pleased to appear before the 
Committee today on a topic of central importance to me and the Foundation. 
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We at the CF Foundation are dedicated to utilizing innovative strategies for the 
development of new therapies for cystic fibrosis (CF), including encouraging 
partnerships among diverse research and development entities in the public and private 
sectors. We consider small business entities key players in the fight against cystic 
fibrosis, and their participation in our efforts has been facilitated by the Small Business 
Innovation Research (SBIR) program. On behalf of the CF Foundation, I appreciate the 
opportunity to comment on how the SBIR program can be more effective for the 
development of new therapies for CF and other serious and life-threatening diseases, 
including those that are also considered orphan diseases. 

The Research and Development Mission of the CF Foundation 

The CF Foundation has a multi-faceted research program that strategically invests in 
basic research and in companies that are engaged in the development of new CF 
therapies. Through this aggressive approach, we have contributed to a significant 
improvement in the survival of those with CF. Because of research supported by the CF 
Foundation, the median age of survival for people with CF has increased dramatically 
from less than six years in 1955 to 37 years today. 

This achievement is obviously not adequate for those with CF, who face a disease that 
requires rigorous daily treatments and that has a profound impact on quality of life. 

The CF Foundation is supported by the community of individuals with CF and their 
families and friends and by many other committed individuals and organizations who 
contribute generously to the mission to find a cure. 

We have developed an innovative research model that is described as venture 
philanthropy. This means that the Foundation directly invests, much as a venture 
capitalist would, in research and development of new CF therapies. We have invested 
over S660 million in our research and medical programs, and in 2008, we will invest $27 
million in CF research at biotechnology companies for the development of new drugs. 
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Our program is multi-faceted and comprehensive because we collaborate with many 
different partners in the public and private sectors. It is also complex because we are 
focusing on a wide range of research issues and potential products to address the many 
ways in which CF affects patients. Our research and development pipeline includes 
efforts related to gene therapy, efforts to modify the defective gene and its protein that 
cause CF, ion transport restoration, mucus regulation, anti-inflammatory therapy, anti- 
infectives, transplantation, and nutrition. 

We are fortunate to have so many therapeutic targets to pursue, yet we are racing the 
clock to develop new CF therapies. Despite our successful fundraising efforts, we cannot 
pursue all of the promising research opportunities before us without help and without 
partners. 

The SBIR program reflects our fundamental philosophy of creating viable and creative 
partnerships to accelerate the development of new therapies. SBIR grants are particularly 
important for companies pursuing the early discovery phase of drug development - the 
most difficult time to secure funding. 

SBIR grants serve as an incubator for innovative early-stage research, much like our own 
venture philanthropy model. Like our model, SBIR grants provide the critical support 
companies need to prove their research concept. Once a company passes this hurdle, 
investors are more willing to invest to bring therapies to market. For people with cystic 
fibrosis, this model continually adds new drug candidates to the development pipeline, 
increasing the chances of producing effective therapies and finding a cure for this disease. 
It also shortens the time it takes to bring a new drug to market. In the past 14 years, four 
cystic fibrosis therapies have been made available with the support of the CF Foundation 
to treat this disease: Pulmozyme®, TOBI®, azithromycin, and hypertonic saline. The 
time taken for the Foundation to help develop Pulmozyme® - five years from test tube to 
cystic fibrosis patients - was less than half the industry average. 
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We urge that the SBIR program be reauthorized, with minor but important modifications, 
so that it can continue to foster the involvement of small businesses in research and 
development. 

Create a Set-Aside for Rare Disease Research 


Twenty-five years ago, Congress recognized the need to encourage research and 
development related to rare diseases - those affecting fewer than 200,000 Americans - by 
passing the Orphan Drug Act. In the years since the law was enacted, Congress has 
reaffirmed its commitment to research on rare diseases. Although the existing federal 
programs have had a positive impact on private sector involvement in rare disease 
research and development, there is still significant reluctance to be involved in orphan 
disease research. 

There are substantial risks related to research and development of any new therapeutic 
product. For orphan diseases, the obstacles that apply to developing all new therapies are 
even higher, and the rewards for development of an orphan drug arc limited by the size of 
the market. This combination of factors argues against industry involvement in orphan 
drug research, so incentives must be created for these companies. 

The venture philanthropy efforts of the CF Foundation have been essential in attracting 
companies to orphan drug research or keeping those companies in the field. Our support 
alone, however, is not adequate to retain the attention of those who have shown interest 
in CF research, and to encourage new entities to join the effort, 1 also want to emphasize 
that there are many diseases that do not enjoy the strong private sector support and the 
venture philanthropy support that the CF Foundation provides for cystic fibrosis. 

The CF Foundation urges the Committee to set aside a portion of SBIR funds at the 
National Institutes of Health (NIH) for support of biotechnology companies that are 
focused on orphan disease research and development. We would recommend a set-aside 
of 10 percent of SBIR funds at NIH. This approach is fully consistent with the 
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fundamental goals of the SBIR program to increase the commercial application of 
federally supported research and to stimulate technological innovation in the private 
sector. We also believe this modest targeting of funds to rare diseases might have the 
added benefit of encouraging applications from small business entities that have a 
specific interest in rare diseases but have never been SBIR applicants. 

Address Ownership Limits 

We note with great concern that in recent years there has been a decline in the 
applications to NIH for SBIR grants. We understand that this decline is generally 
attributed to the impact of an eligibility standard that requires companies to be at least 51 
percent owned and controlled by one or more individuals who are citizens of, or 
permanent resident aliens in, the United States. The standard has resulted in the 
disqualification of small business entities that have succeeded in attracting venture capital 
investment and, therefore, cannot meet the individual ownership rule. 

Although the Foundation supports efforts to prevent abuses of the SBIR program, we fear 
that the individual ownership rule is having an unintended and regrettable impact by 
disqualifying small business entities that could play an important role in research and 
development of new therapies for CF and other diseases. 

The current ownership rule, in effect, winnows out many of the successful, proven 
companies that have demonstrated the ability to develop innovative research into 
therapies for patients. It would seem this is the type of success that a governmental 
program should reward and invest in, rather than disqualify. Much as our own venture 
philanthropy model opens a successful company’s eyes to the possibility and promise of 
cystic fibrosis therapeutic development as a valuable asset for their business and our 
patients, a SBIR grant can enable a company - with the right capabilities and a proven 
track record - to pursue a project they might otherwise not consider because of its initial 
risk. 
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PTC Therapeutics is one of our great partners in the effort to develop treatments for 
cystic fibrosis. The company has multiple promising CF therapies in development, 
including PTC-124, an innovative oral drug to treat the basic genetic defect of cystic 
fibrosis, and potentially 2400 other genetic disorders. The company, like several of our 
partners, received an SBIR grant for the early discovery phase of the drug that ultimately 
became PTC-124. The development of this ground-breaking therapy depended on the 
SBIR grant as it was considered too risky to be funding by private venture capital 
funding. 

As PTC-124 moved through development, the company applied for and received a larger 
SBIR grant to continue the work. Unfortunately, they could not accept the funding 
because of the current ownership rules and had to find other funding sources, including 
the Cystic Fibrosis Foundation as well as others. In this case, the current ownership rule 
slowed this innovate research and placed this promising drug at risk of derailment. 

As a Foundation dedicated to investing in the best opportunities for research at innovative 
companies, we consider the interest of other venture capitalists in a company as a signal 
of ability and a vote of confidence. It is a marker that the company may have the 
personnel, skills, and competence to function as a good research and development 
partner. We think the SBIR program would do well to rethink the ownership rules to 
ensure that it can attract the widest possible range of competent SBIR applicants. 

********* 

The Cystic Fibrosis Foundation lends its strong support to reauthorization of the SBIR 
program. This program facilitates partnerships that are critical for development of new 
treatments for CF and hundreds of other diseases. In an age of limited federal resources, 
we applaud the SBIR program because it facilitates collaboration between public and 
private sectors in an efficient manner. 
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We would recommend two minor modifications of the program: 1) a modest targeting of 
NIH SBIR funds to rare diseases research and development, and 2) changes in the 
individual ownership rules so that successful research and development companies will 
not be disqualified from SBIR eligibility because they have attracted venture capital 
funding. 



46 


Testimony ofMichael Borrus 


January 29. 2008 


Testimony of Michael Borrus, Founding General Partner, X/Seed Capital 

before the U.S. Congress, House of Representatives, Committee on Small Business 

January 29, 2008 

Summary Testimony of Michael Borrus 

Distinguished members of Congress: 

I am Michael Borrus, founding General Partner of X/Seed Capital, a seed-focused early 
stage venture fund based in California’s Silicon Valley. I have been asked to give my 
views on the Small Business Innovation Research (SBIR) program. I currently serve on 
the National Academies’ steering Committee on SBIR which is wrapping up almost five 
years of painstaking, detailed work, the first comprehensive assessment of SBIR in the 
Program’s 24 year history. Our efforts have produced nine book-length Academy 
publications that examine all major elements of the SBIR program, culminating in a set 
of recommendations currently available on the Academies’ web site' and to be published 
later this year, certain highlights of which I will detail in this testimony.^ Unless 
explicitly called out as a conclusion of the National Academies’ studies, the views 
expressed in this testimony are my own. Finally, you should also note that at least one of 
X/Seed Capital’s portfolio companies has received a Phase 1 SBIR award and several 
other portfolio companies are in the process of applying or have already applied for SBIR 
awards. 

Summary Conclusions 

• The SBIR program is an important part of the complex ecosystem comprising 
private and public sources of capital by which innovation is financed and brought 
to market in the U.S. By and large, the many elements of this ecosystem are 
complements rather than substitutes. On balance, the SBIR program plays an 
important role in promoting innovation by small businesses for which other 
sources of capital are usually unavailable, inappropriate or inadequate. 

• The National Academies’ SBIR study has concluded that, on the whole, the 
program is meeting its Congressionally-mandated objectives. The Program 
operates differently at different agencies. This diversity is an asset of the program 
as a whole and should be maintained because the different agencies have very 
different needs. However, there is also widely varying performance across the 
Program as a whole, both between and within individual Agencies. The 
Committee identified numerous operational improvements that can and should be 
made to advance the overall Program’s performance to Congressional objectives. 

• Most significant, in my view, the SBIR Program generates little hard data that 
would permit Congress to quantify and measure the Program’s performance to 


' See httD://www.nap.edu/cataloq.phD?record id=t1989#toc 
^ See Appendix for a complete list of the nine Academy publications 
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Congressional objectives. This needs to be done so that Congress can better 
evaluate program performance and have a base on which decisions about 
allocation of resources to SBIR can be made. 

• For reasons detailed below, if one of the most significant of Congress’s goals for 
the SBIR Program is to stimulate increased real commercial innovation by small 
businesses, then otherwise qualified small businesses should not be denied SBIRs 
simply because they are majority-owned by venture investors. 

Let me now touch on key aspects of these summary points. 

SBIR and Earlv-stage Innovation . 

A complex and, frankly, not terribly coherent ecosystem supports the financing and 
commercialization of small business innovation in the US - a subset of the numerous 
public and private mechanisms that comprise the larger US innovation system.^ As a 
source of nearly $2 billion annually, the SBIR program is one of the largest parts of this 
ecosystem. 

Given the diversity of small businesses and the differing objectives of the many public 
institutions and private market actors in the ecosystem, it is appropriate and necessary 
that multiple funding mechanisms coexist. By and large, these disparate funding 
mechanisms are complements rather than substitutes. This is particularly so at the most 
formative stage of a small business’s efforts to innovate, the so-called seed stage, when a 
good idea is being transitioned out of research toward the market. 

As I have detailed in prior Congressional testimony, there remains an acute need for 
multiple funding mechanisms at the seed stage.'"* Most small business innovation does 
not attract venture capital because it is not likely to generate the kinds of returns that 
venture investors seek. Conversely, for a variety of reasons that range from fund sizes 
and manpower constraints to the difficulty of accurate risk assessment, most current 
venture capital investors do not deploy capital into seed stage investments^ - funds like 
X/Seed that are seed-focused are a rarity in the venture world. Even small businesses that 
do attract enough capital from public and private sources to get started find that 
additional capital resources are usually essential to punsue risky innovative ideas across 


^ There is an enormous academic literature on national innovation systems. Representative is Richard 
Nelson, ed., National Innovat i on Systems: A Comparat i ve AnaIvsis .tNew York: Oxford University Press, 

1 993). On the US system, see the chapter therein by Professors David Mowery and Nathan Rosenberg. 

* See httD://gop. science. house. aov/hcarinus/cts07/Fcbruarv%2015/BQmjs. pdf 

^ Data compiled for the National Venture Capital Association confirm this assertion. See, e.g., the last five 
years of the annual PricewatcrhouseCoopers/National Venture Capital Association MoneyTree™ Report. 
See also. National Research Council, SBIR and the Phase III Commercialization Challenge, Charles W. 
Wessner, ed., Washington, D.C.: The National Academies Press, 2007. 
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the classic market failure in early stage innovation that analysts dub the “valley of 
death.”^ In each circumstance, SBIR provides a viable funding alternative. 

The bottom line: Because it is a source of sustained funding for seed-stage innovation, 
the SBIR program plays an important role in promoting irmovation by small businesses 
for which other sources of capital are usually unavailable, inappropriate or inadequate. 


The National Academies’ SBIR Assessment 


The National Academies’ SBIR study has concluded that, on the whole, the program is 
meeting its Congressionally-mandated objectives to stimulate technological irmovation 
by small businesses, increase private sector commercialization of small business 
innovations, meet federal research and development needs, and provide opportunities for 
participation by minority and disadvantaged persons in technological innovation. 

It is equally important to note that Congress did not ask for comment on whether the 
SBIR program should exist at all, nor to assess what an optimum funding level for the 
Program might be. The full Summary Findings and Recommendations are hereby 
incorporated by reference. Here I call attention to a few of the most significant. 

The different agencies that implement SBIR have quite different needs and objectives. 
Consequently, there is a rich diversity in program features and operations across the 
funding agencies as a whole. Program diversity is, by and large, an asset of the program 
as a whole and should be maintained. There is, however, widely varying performance 
across the Program, both between and within individual Agencies. Best practices 
obtaining at one agency are rarely if ever emulated by other agencies even where it would 
be exceedingly opportune to do so. No one agency has a monopoly on best practices and 
most are equally at fault for operational deficiencies. All would benefit from more 
attention from senior Agency management and more resources to manage the Program. 

Among the significant operating issues are the size of current program awards, overly 
long processing periods and delays between Phase I and subsequent grant phases, the 
need for a renewed commitment to participation by women and especially minority- 
owned small businesses, the need for a stronger focus on commercialization, and a 
glaring lack of program self-assessment at all of the Agencies. 

For example, given both inflation since the last Program adjustment in 1995 and the 
increasing costs of risky technical innovation, the size of Phase I and II awards can be 
usefully increased — the study’s recommendation is to $150,000 and $1 million, 
respectively. Similarly, given the need for predictability in financing of small business 
innovation, too long processing periods between Phase I and II can damage, delay and 
occasionally kill otherwise promising innovative projects - a concerted effort to shorten 
decision cycles and eliminate delays is essential. 


‘ See, e.g., Lewis M. Branscomb and Philip E. Auerswald, “Valleys of Death and Darwinian Seas: 
Financing the Invention to Innovation Transition in the United States,” The Journal of Technology 
Tran.sfer . Volume 28, Numbers 3-4 / August, 2003, and sources cited there. 
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Best practices obtaining at some of the agencies that should be more widely adopted to 
help address some of the operational problems include, inter alia: 

- Digital tools for processing, review, decision and communication on SBIR 
applications 

- Multiple armual solicitations with opportunities for proposal resubmission 

- Rapid review and decisions on applications 

- Fast Track mechanisms that eliminate funding delays 

- Continuous cycle time improvements 

- Programs for commercialization assistance and tracking 

- Senior leadership attention to bias elimination 


Program Self-assessment 


Most significant, the Academies’ review concludes that the SBIR Program is not 
sufficiently evidence-based. It points to extremely limited collection of data on Program 
performance across all of the Agencies and to limited tracking of program outcomes. 
There is limited analysis and even less use of hard metrics in performance monitoring or 
to provide a basis for performance improvements. It recommends regular program 
evaluations, both internal and external, and increased senior oversight. This absence of 
adequate data collection and analysis is linked to the dearth of management resources. 
Some allocation of additional resources to effectively solve these problems is essential. 

I want to underscore these points. In my view, the SBIR Program generates essentially 
no hard data that would permit Congress to quantify and measure the Program’s 
performance to Congressional objectives. Because of this fact, it is effectively 
impossible to answer such questions as whether or to what extent the Program ought to 
have a preferential claim on scarce federal technology R&D resources (had Congress 
chosen to ask such a question of the Academy study). Quantification of Program 
performance, metrics and measurement, and even an attempt to assess return on 
investment, are essential so that Congress can have a more objective basis on which 
future decisions about allocation of resources to SBIR can be made. Indeed, I personally 
would not support committing additional resources to the Program unless and until the 
Academy’s recommendations to improve and accurately measure performance were 
implemented. 

Exclusion of some Small Businesses? 


Finally, should the SBIR Program exclude small businesses that are majority-owned by 
venture capital investors? If one of the Congressional goals of the program is to 
stimulate increased real irmovation by small businesses, then otherwise qualified small 
businesses should not be denied SBIRs simply because they are majority-owned by 
venture investors. I hold this view for several reasons. 
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Throughout the SBIR program’s history, and prior to the current controversy, majority 
venture-owned small businesses have applied for and received SBIR funding. This actual 
historical experience strongly suggests that their participation has generated no harm 
either to the program or to other small businesses. Indeed, the Academy studies’ 
painstaking data collection turned up no evidence that other small businesses have ever 
been crowded out by the participation of small businesses that are majority-owned by 
venture investors. 

As important, if it is still the intent of Congress that the SBIR Program generate 
significant commercial impacts, it makes no sense to exclude any class of venture-backed 
small businesses because they are empirically among those small businesses most likely 
to have significant commercial success. Similarly, I believe that innovative new 
technologies developed by venture-backed small businesses are an increasing source of 
potential spin-on technologies essential to accomplishing the mission of DOD and other 
funding agencies. Excluding such firms from SBIR participation could damage 
achievement of Agency missions. 

As detailed earlier, both venture dollars and SBIR dollars play largely complementary 
roles in financing innovation. One is rarely if ever a substitute for the other. Venture- 
backed companies seek SBIR dollars because they are needed to help finance especially 
risky or especially early small business innovation. The process of getting SBIR money 
is sufficiently time-consuming and potentially distracting that venture-backed small 
businesses would not seek SBIR funds if such funds were not essential to reach important 
innovation milestones, to launch new innovative ideas and, quite often, to the survival of 
the small business — exactly what the SBIR program intends. This is especially true for 
small business innovation in industries like pharmaceuticals and healthcare and, 
increasingly, in energy and other sectors of paramount importance to the nation’s long- 
term strategic and economic success - where an individual company may consume 
hundreds of millions of dollars over very long-time frames to bring an innovation to 
market. 

In this context, it is simply inaccurate to analogize venture investors to large corporate 
owners — the ban on majority large corporate ownership of SBIR-funded small business 
is appropriate since SBIR dollars are supposed to go to small, not big businesses: By 
definition and practice, venture investors are financial investors who share the same goal 
as SBIR, i.e., the desire to generate successful small business innovation. 
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Appendix: Published Output of the Academies’ SBIR Evaluation 

National Research Council, Capitalizing on Science, Technology, and Innovation: An 
Assessment of the Small Business Innovation Research Program — Project Methodology, 
Washington, D.C.: The National Academies Press, 2004 

National Research Council, SBIR: Program Diversity and Assessment Challenges, 
Charles W. Wessner, ed., Washington, D.C.: The National Academies Press, 2004 

National Research Council, SBIR and the Phase III Challenge of Commercialization, 
Charles W. Wessner, ed., Washington, D.C.: The National Academies Press, 2007 

National Research Council, An Assessment of the Small Business Innovation Research 
Program, Charles W. Wessner, ed., Washington, D.C.: The National Academies Press, 
2007 (Prepublication) 

National Research Council, An Assessment of the Small Business Innovation Research 
Program at the Department of Defense, Charles W. Wessner, ed., Washington, D.C.: The 
National Academies Press, 2007 (Prepublication) 

National Research Council, An Assessment of the Small Business Innovation Research 
Program at the National Institutes of Health, Charles W. Wessner, ed., Washington, 

D.C.: The National Academies Press, 2007 (Prepublication) 

National Research Council, An Assessment of the Small Business Innovation Research 
Program at the National Science Foundation, Charles W. Wessner, ed., Washington, 
D.C.: The National Academies Press, 2007 (Prepublication) 

National Research Council, An Assessment of the Small Business Innovation Research 
Program at the Department of Energy, Charles W. Wessner, ed., Washington, D.C.: The 
National Academies Press, Forthcoming 

National Research Council, An Assessment of the Small Business Innovation Research 
Program at the National Aeronautics and Space Administration, Charles W. Wessner, 
ed., Washington, D.C.: The National Academies Press, Forthcoming 
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Cliairn’ornan Veliizquez, Ranking Member Chabot, 1 arn [,arry r'aiTell. Preaidcni and CFO of die 
Nkuional Defense Indiistnal Association and on behalf of our 1.416 corporate members, and just 
over 55,000 individual members. I'm pleased to appear before you today to discuss the Small 
Business Innovation Reso.irch program, which vve regard as the nation's most viable tool in 
leveraging a small btisiness resource that employs about haifof the US workforce and about one- 
third of our degreed scienti.sts and engineers according to the Small Busincs.s Administration. Small 
Busine.ss represent about twi' thirds of NDlA's total tnembersliip, it us therefore fitting and proper 
that you have invited NDI.A to provide the Committee with its views on the critically important 
reauthorization of the Small Business Innovation Research (SBIR) program. In fact, during the 
past five yeans we have demon.strnted our support of the SBIR program, by highlighting it as an 
important iniliaiive in our lop Issues report pre.sented to CoiigTc.s.s and the Deparunent of Defense, 
(DoDi annually. Moreover, begimiing with our initial National Small Busincs-s Conference meeting 
in 200.3. wc have had .significant participation by the DoT) SBIR community mid the National 
Rc.seach Council. 


With respect to your leadership and the Committee’s interest in reauthorizing and improving tlii.s 


driving force in technology imiovalion to support American compotiliveness. 1 will address lour 
question.^: 


Does the SBIR program generate the desired re,suhs,-' 


f.s the SBIR program evolving to advance .American competit'venes.s? 


How do we know SBIR works? - are we mea.stiring what we manage? 


Is Congressional leadership needed to assert and grow liie US innovation franchise ' 
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Owes the SBIK program generate the desired results? 

.-\3 yon know, SBIR has received consislenlly favorable statistical reviews in indcpeiidem 
evaiuations by the General Accountability Office (GAO), the R.AND Corporation, the National 
Bureau of Economic Research, and inost recently, in the voluminous five-year sitidy completed by 
the National Research Coimcjl t .MRCj. Isi addition, I have attached numerous Department of 
Deiensc (DoD) .SBIR success stories. In its lengthy, detailed Assessment nfthe SlifR Program at 
the Department of Defense, the NRC I'otind that SBIR meets the Congrcs.sional mandates for 
innovation, commcrciali/ation, and mining the .small htrsiness resciiirce to meet federal R&D needs. 
The NRC recommends .SBIR e.spansion to improve these outcomes, and included a wealth of data 
to .support its findings and recommendations, 

I .should also note (hat the SBIR program incitides three of die sev en DolD .Acciuisition, I'edinology 
and L ogistics goals. DoD i.s on record stating that “.small hnsines.scs are critical for the Department 
of Defense to provide future technologic,s to enable priority-critical war fighting ciipahilities''. 

NDIA believes declining defense research anti development dollars places an even greater 
importance on achieving succe,s.s from Ihi.s program. .Members in our regional Chapters that contain 
small defense technology firms arc beginnin ,2 to learn to work ltiind-ln-haiid with our large 
corporate members in a .synergy designed to field optimal, innovative and iilTordable technology 
solutions to American del'crise and sceurily needs, fhese solutions, as i am certain you know, have 
long been coming. However, I am highly encouraged by the trends and know DoD is .striving to 
make every effort to develop ways to increase the number of technologies developed from the SBIR 
program and transition them into the defen.se industry. 

S ip l-M - 
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As indusli''.' .stakeholders, NDIA has a laser focus on American compciiiivcncss in a global defense 
industry that incrertsingiy challenges our members for primacy. Because we have concluded that . 
small business resources otfer.s our defense industry competitive advantages, we are building a 
substantial NDl A Sniatl Bu.sincss Division which has led to increased small business membership at 
our regional cliaplers. 

A concrete measure of NDlA's comniitment to the SBIR program was the participation of our C hair 
of our Small Business Division, who was a principal on the C'ommitree for Capitalizing on Science. 
Technology and innovaiioru which supervised the NRC. SB(R .stud>. During the critical two-year 
period of drafting its Assessment of the SBIR Program at the Department of Defense, this 
committee constantly .scrutinized the reams of DoU SBIR data and interviews, and held staff drafi.s 
up to a high standard oi'data veracity regarding program results. Why did we play that role? 

Because we fell that American defense industry coinpciiiiveness dcpcnd.s. in part, on small business 
performance through SBIR, But in that regard, more needs to be done, and can be done through 
SBIR reauthorizntion, 

Is the SBIR program able to evolve to meet national needs? 

Under tlic twin pressures of coinpcTitiA'cnf.s.s and innowition. Congre.s.s has helped the SB'IR 
program evolve through i.nercased focu.c (m commercialization of SRIR'.s innovative technologies in 
private industry biotecli, telecom and Information security are prominent as well as iederal 
defense and security programs. Recent evidence includes the 2006 Congrcssionalh-mandated DoD 
SBIR Conimerciaiizaiioti Pilot Program (,CPP). which i.s pulling Army/ Air Forec/Navv cvrinmand 
atid R&D communUies closer io each oi)>er. 'iTcse etforts are hcginniiig to show residls (espeeiailv 

! :v::iov 
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in the N'avy) in aeceieratin!' transition of SBIR lechnologics into defense Programs of Kecord by 
increasing ixjots on the ground in the complex work of managing small busincss/largc 
business/defensL- prirgiam oflicc technology partnerships. In FY 20(i6, 6S percent of Phtise ! 
contracts were awarded to tirnis with fewer than 25 employec.s. w'hile over 42 percent were awarded 
to firms w ith fewer than 1 0 employ ees. This shows that to a great extent, the Department taps into 
small entrepreneurial firms. Hntrepreneurial firm.s tend to offer the most ground-breaking, 
potentially disruptive innovation — tlie type that fundamentally changes how a capability is 
provided. .Also importantly, the DoD SfilR Program is an entry point for firms new to the defense 
business — those socking to develop a military customer base. Coii.sequentjy thi.s progrtim has 
become a critical means for small films with emerging technologie.s to work with DoD to address 
their mission requirements and help the nation maintain a \ ibraiii and diverse indu.strial ba,se. 

But continued SBIR evolution to meet innovation and corapclitivcne.ss needs in our defense and 
security world will need Congres.s to address some stubborn coniinerciaiizaticn i.ssues. 

First, a,s the NRCl, C.iAO. RAND and other independent observers have found, the present SBIR 
program terminatc.s its project.s after about 30 mouths of Phase 1 and 11 effort, when teclinologic.s - 
however promising are ju.st not mature enoiigli lor successful eonimerciatization, Pha.se III 
technology maturation through the testiiig-evaliiation-improvcmeni cycle is drastically under 
funded; the need for such an incentive should be addiossed in .SBIR reautitorization. 


Second, also as independent ob.scrvcrs have eonciuded. increased successful SBIR 
commercialization will likely result from improved and required technology transitioivtcchiiologY 
insertion plans as part ol every DoD Program of Record's Acqiii.siiion Plan. If such transition plans 
were paired w-itli specified .SBIR teclinology coniinercialization objectives in DoD a natural 
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correlate to Congress’ mandated SHIR tommercialization goal ~ tny estimate is that America would 
soon reap great competuivene.ss benefits. Rut in spile of these challenges, tlie SEIR program has 
yielded some very concrete siicce.s,ses which have benefited NDIA inemhers and the defense 
iiidu.stria! ba.se. h.xamples include: 


The Phraselaior, a hand-heiti speech translation device developed by Marine Acoustics, Inc. 


(M.AI), a veteran-owned small business based in Middletown. Rhode Island, which is now 
owned and marketed by Vo.xtec. hie. Following the terrorist attack in September of 2001, 
just seven months into their Phase 11 contract, DARPA reijuesled that M.AI accelerate 


development of a prototype Phraselaior. M.AI proved quite capable, delivering 2(i0 units in a 


matter of weeks to t .'S iniiitaTy forces for use in Afghanistan during Operation linduring 
Freedom. Over 5.000 Phraselaiors are now m use in Afghanistan. Iraq, and around the 
world, and they were used extensively in recent tsunami relief efforts. There i.s polemially a 
liirgtf cornmereial market for the devices, which arc parliciilariy helpfiil in law enforcement 
and medical app]ication.s where sitiiationtil urgency may not allow time for an interpreter to 
arrive on the .scene. 


,A second example is from I'rident .Systems. Inc. based in Fairfax, Virginia, rrident lias 
been an active paitieipani of the SBIR progiarn. and as such credits the program with much 
>if its .success as a defense contractor. It received a not to exceed S25 million Phase HI SBI R 
contract to further develop capabilities to develop radio frequency (RF) bridging equipment 
to move raw sen.sor data via legacy and emerging manned and unmanned RF 
communication nodes, correlating it. di.splaying it integral with command and control 
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solKvare \viiile providing the needed sensor data direcijy to the from line for our special 
operations coiiunaiid. 

A third example highlights the aHiity of SBIR-funded technologies is Cybcnicl Systems in 
Aim Arbor, \-Iichiaan- Cvbernct is a vvoman-owiied business wliich has become the inos't 
successful SBIR firm in the state of Michigan. As such it is making enormous contribuiions 
to helping address the needs of our defense community Ciybernet created the Automated 
factical Ammunition lilassificalion System (AT.ACSb Tiic AT.hCS is a ttictical small arms 
ammunition sorter designed to rapidly sort and inspect loose sitiali arms amimmhion ranging 
from 5. 51) mm to '0 calibers at a rate of 12.50(1 rounds per hour. In coiUnisi to iradiiiontil. 
lime-con.suming methods of hand .sorting by military pers<>iincl. ( ybernet's .system has I'ully 
automated the classilleaiion process. The first .AT.ACS tactical ammunition sorter was 
developed and deployed for the ffS. Army in t amp .Arifian. Kuwait, Cybernet iscurremly 
completing :i. second .AT.ACS unit that uili include some greater inspection detail. It is 
projected that the AT.AC.S will enable the .Army lo receive consistent automated in.spection.s 
for ammunitions thereby reducing manjioner rcipurcincnts and improving ammiitiition 
safety. 

How do wc know that SBIit works? — are we iiieasuring what W'e manage? 

Measuring what we manage i.s a standard industry function; it'.s the rvay that we identify and assoss 
commercialization be.st practices and choke points alike. In teriiis of budget, die DoD program 
represents over 50 percent ot the total federal SBIR budget, which exceeds two billion dollars. I he 
DoD SBIR Program has experienced .sub.stantial growth in recent yean;, more than doubling in size 
li'ora f Y 1 opy 20(t5 to over one blUion dollars, and it continued to grow through FY' 2007 to 
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over $1 .25 billion, Tiii.s expan.sion is driven directly by growth in underlying RD I'&F budget,?, even 
as the set-aside percentage has remained constant over this period ol'timc. In FYtib, S.S3 topic.? 

attracted 13,253 Phase 1 proposals, a rate of 15 proposals per topic about the average ol'ihe prior 

four years. The Department avvarded 1,862 Piia.se 1 contracts and 1,172 Phasoll contracts, and 
since the inception of the SlilR program in 198.3, DoD has awarded nearly SI 1 billion to qualifying 
small .firms through over 44.500 contracts. Howe\-cr. with a T’-'n SBIR adrninistnilion cap, it’.s hard 
to see how DoD agencies can effectively mea,sure and manage a DoD SBIR program currently 
tagged at almost ,S 1 .25 billion. 


■Vlthough the NRti studs staff found a sttrprtsingly amount of SltlR data to evaluate SBIR 
management, the independent observers I've heretofore mentioned have also noted irisufficieut 
SBIR lulministration to support improved commerciaii/ation. 

Another meastirement of success of the SBIR program is the number of S BIR companies that have 
been acquired by large bu.siiie.sses. .As shown on uttaclimcm two. nine of the very large defense 
corporations have together acquired 75 SBIR companies of the pa.st few year.s, a pi'sitivc indication 
of the value the defen.se industry .sees in these innovatii e small businc.sse.s 

The Defense .Appropriuiimis Act for FV 2008 provides SX5 million of Research, Development, Test 
and Evaluation (RD'l'&E) fiinding for the insertion of technologies developed by small biisine.s.ses, 

T he funding provided is t'oeused on the Future Combat Systems of System.? T'ligineering and 
Program Management. Surfaco .Antisubmarine Wariiuc, New Design SS.S and ilie .loiiit Strike 
Fighter. Although the law doe.s not require trial the small businesses supported with this fundiiie be 
SBIR contract recipients, the DoD clearly recognizes tiiai SBIR funded .tirms and tcciinologie.s 
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represent ideal candidates. As such, the Dol.) has recommended its military dcpaitment.s and 
agencie,s e.xaminc their progr.am needs, and to consider using tile CPP program to help idenli l'y 
projects with the greatest piHcnlial to meet high priority rec|uireineiUS tor the prognuns receiving 
thi.s funding. 1 hi.s i.s yet another example of how the SBIR progrtim is moving into the maiiistre<ini 
of Uei'cnse initiatives to provide timely and cost effective solutioiis. 

.A moment ago, 1 mentioned tlic 2006 Congressionally-maitdated DoD SBIR Commercialisation 
Pilot Program - or CPP -. which is challenging the Army, .Air Force and Navy ro use the SBIR 
program w ith its iiiventoiy of technology innovation to identify and inipleinent best practices in 
commercializing SBIR product in Uol) Progrtmis of Record. In just two years, ail three services 
htive taken that Ucsk far down the impiemenlalion road, with careful nieasurement of vvhal they are 
managing in iheir revitalized SBIR programs to ensure that the administrative improvements 
Congress demanded are w orkiiig. Navy SBIR in particular sees their new SBIR constructs working, 
and has reported to the Secretaiv' of Defense dozens of accelerated SBIR firojects in both 2006 and 
2007. I [1 note here that one element all lliree services have ideinilled as a be.sl SBIR 
commercialization practice is the provision of special coiinnercialization training to SDIR awardees 
on a cii,scretianary basis, We would ask ihar yon con.sidcr .iddrcssing (hat issue in your 
reautliorization elTorts, 

(,)veral), the key for the Coinmittceys consideration is to require in any SBIR reaulhorization ;i lev el 
of reporting .sufficient tor to to continually measure what we mat'.agc. ,ind tt.ianage whst we 
measure. That will requiie adeqtuile administration - and i'U simplv note liere that federal 
management ofsimilar contract programs average about 5% to lO'Vlj overhead, with industrv' 


lOj-CcOa 

VI;!; PM 
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manjiguinent ol cdniparahk programs rimiiiiig as higli as 25% dvcriiead. ( urrem guirlelines restrict 
SRIR administrative costs Ui i percent. 

Is Consi c.s.sioiial Icailership iittdetl to assert and grow the li.S innovalion franchise? 

Without question, Congressional Icatler.ship is needed to leverage the nation’s small biisiiie.ss 
resource through the SBIR proaram, li is also without question that '.viihout Congressional interest 
and leadership, espeeialh' your Committee, Madam Chairwoman, the SBIR program would have 
w ithered on the vine. I herc are .set oral topics committee may wan! to consider: 


1 . .‘\llowing up to of the SBIR .set-.>i.side budgets to be used to fund admiiii.slrative 
expenses. The most important activities requiring the.se resources are contracting, 
technical oversight, and prognrm coordination with .systems de\ elopers and cnd-u.s'cr.s. 
Benefits derived from this chance will uliirnaicK manifest themselves in overall p'rogram 
performance, .such as through tlie aggregate rate and magnitude of eornmercialiralioii 
aeliieveti. Modification of the cnrivni discrclionarv leciinicai a.ssistance aiithority (15 
U.S.C. 6.i8(q)), would provide ample resources for this task, panicitlarly when combined 
witli resourcevs made available tlirough the Commercialization Pilot Program (CPP) 
authority (15 li.S.C. 6?S{y)) 

2. We believe that tlexibility is tlie key to contract award guideline.s. In FY 2006, the 
average DoD Phase I award was S<SP.3(i0 and tlie average Phase i I wtes $720,800, 
•Approximately Otl percer)! of these a\vard.s were modified due to participation in the Fast 

t rack and Phase 11 l-jihanecmcnt programs or to address tcclmkai or mission needs. Among 
this set of avvarris. the average contract award wn.s about Sl.iO.OftO for Phase I and $! ,1 M for 


Phase 11, 
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Ciiirem tonti'acl award gutdeiiaes arc $100,000 for Phase i and S750,00(i tor Pluise 11, Tiic.sc 
ha'.'c been in ptuee since i992 for ilic SBIR program and lusc noi been increased to reflect 
intlatioii's impact on tlic price of research and des'elopment 

The cost o) Technology development and prototyping is pan dependent on the ty pe 

of technology being vleceloped — some technologies are more expensive than others. For 

example, maniitacturing-relateti initiatives can run into the millions of dolhirs to effectively 

prototype .ind dcmon.sirate. Additionally, test, ovaltiation and validation can 

be quite cxpen.sive for technoiogics destined for military use. thus, regardless of the 

levL‘1 o.fThe awarr! guidelines, tecimology cost variability and the often high c o.st of 

bringing technologies to a transition-ready maluriiv level need llcxibility ni 

program execution, I iiereforc. flexibility is needed to jtidiciously go 

beyond the pro.scribed guidelines when necessary to be responsive to technology- 

transition opportuniiie.s and produce successful outcomes. 


. 1 . Given ilio potcnti.al impact of the SBIR procrani on defense programs, wc recognize that 
'1 hero is an on-going tiebatc abo-at raiding the amount ofUic set-ashie above the current 2.5 
percent. We would encoiii age yon to further examine the hcnelits of .such a change in the 
conie.xt of the overail DoD science and technology investment strategy and meeting the 
ultimate needs oiThe w- aril aider. 


.Madam Chairwoman and Members of Committee. I'm honored ti,-! have h.td this opportunii) lo gn e 
you an insiderbs defense indiistr;. pcrspcciive on the SBIR program a,s my organization secs it, I 
encourage you arui ilie Coramittcc to work with n.s to take the SBIR program to new heights ol' 
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accoinplishiner.t in securir.g American competitiveness through leclinological innovalioit. Jn tks 
tight, global economt’, you could not leave a brighter legacy to our n.ation. 
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Testimony for: House of Representatives Committee on Small Business 
Hearing entitled; “SBIR”; 29 January 2008 

Provided by: Mr. William E. Bean 

Director, Technology and Business Center 
Department of Economic Development 
College of William & Mary, Williamsburg, VA. 


Introduction 

Chairperson Velazquez, Representative Chabot, members of the subcommittee, good 
morning. Thank you for inviting me here and for this opportunity to provide testimony 
regarding the highly successful SBIR program. 

I am William Bean, Director, Technology & Business Center, College of William & Mary 
(CWM) in Williamsburg, VA. My background includes considerable experience dealing 
with small companies as a small business consultant and in my current position. Prior to 
CWM, 1 held General Manager and President positions with Marconi Instruments in the 
Netherlands, France and in the USA, Schlumberger Smart Cards USA, and Wandle & 
Goltermann ATE Division. These cumulative experiences have served me well in 
providing the necessary background to understand the many issues facing small 
businesses and the types of services and programs that would help to assure their 
success. I have also been involved in the design of several start-up companies. My 
biography is included in the attachments. 

The College of William & Mary is closely linked with the local community via the 
Department of Economic Development. The Technology & Business Center is a central 
component of the Department’s outreach into the greater Hampton Roads community 
(comprising Williamsburg, James City County, York County, Newport News, Hampton, 
Virginia Beach, Norfolk, and Chesapeake). The Center provides valuable education 
programs for businesses via the Coilege of William & Mary’s (CWM) Mason School of 
Business, support services for two area technology business incubators and area 
businesses. I Chair two technoiogy forums for sensor technology, and help link faculty, 
industry, and government for collaborative funding opportunities via various programs 
through the Hampton Roads Research Partnership. We also work closely with Virginia’s 
Center for Innovative Technology. The SBIR program is vital to our regional efforts. 

Background 

The SBIR program, in my opinion, has been extremely successful. Given its huge size, 
with over $2 billion available for award, it has. in general, been well managed and has 
provided the participating agencies with critical technology and products. The Program 
has provided a valuable impetus to the participating small businesses in helping them to 
create their success path. In fact, many companies are founded upon receipt of a Phase 
1 award. Their subsequent growth in jobs created, revenues generated, and hence taxes 
paid, have provided considerable benefit to their local regions, especially distressed 
areas, and to the nations economy. Academia has benefited as well through increased 
research funding and jobs for graduates. However, there are areas where the Program 
could and should be improved, both in output and efficiency. 
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This Testimony will primarily focus on Phase I Program issues, and will address a critical 
but so far largely ignored, issue concerning Phase I recipients. Some general comments 
on the overall Program will be included. An appendix of additional information is 
provided. Comments from two companies is included. 

The SBIR Program, now 25 years old, was designed to stimulate high-risk technological 
innovation in the private sector; to strengthen the role of small business in meeting 
Federal research and development needs, and to increase the commercial application of 
these research results. Over 16,000 companies have participated; approximately 6000 
companies are currently active in SBIR/STTR projects. It is the ONLY Federal program 
that uniquely addresses small businesses. There are three components of the Program: 
Phase I, Phase II, and Phase III. The Phase I (typically $70,000 to $100,000) & Phase II 
(typically $200,000 - $750,000) are funded; Phase III requires the company to find 
customers for the resulting Phase II technology. It should be noted that these levels 
were established in 1992. A Phase I project takes 6 months. A Phase II project is 
typically 18 - 24 months. However, the total cycle can take up to 42 months including 
award and assessment time. 

The Program has been particularly successful in the State of Virginia, which ranks 3"'^ in 
Program awards. Since inception, over 4000 Phase I projects have been awarded to 816 
companies. Approximately $1.24 billion has been awarded for Phase I and Phase II 
projects since 1983. Currently, there are 992 projects underway involving 276 firms. The 
DoD, in 2005, provided 75% of the awards with NASA second with 12%, 

Approximately 40,000 people are employed by Virginia firms completing Phase I and 
Phase II projects. 

In Hampton Roads, some examples include Applied EM, Echo Storm, AeroTech, 

Nascent Technology (now Luna Innovations), Abeo, Oceana Sensor, Par Technologies, 
Tao Systems, and many others. These companies all started with one or two 
employees and, helped with SBIR funding, have all grown to 10 - 40 employees and 
significant revenues. 

Program Benefits 

The program provides a very wide range of benefits. Some of these include: 

• Considerable highly innovative technologies and products provided to the 1 1 
participating agencies (over 60,000 patents filed and awarded). 

• Fosters valuable linkages between Government and Small Businesses. 

• Greatly expands government knowledge of and access to important technology. 

• Provides critical financing for start-up and small companies (small businesses 
employ 39% of the Nation’s engineers) and hence new jobs, 

• Assists technology entrepreneurs to pursue their technology path to create 
products and services for government and the private sector. 

• Provides a vehicle for the development of critical business skills. 

• Contributes to regional economic development, especially in distressed areas. 

• Creates valuable research opportunities for academia and jobs for graduates. 

• Provides funding for graduate level and other students. 

• Generates long-term relationships with government, industry, and academia. 

• Encourages industry-academia collaboration. 
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• SBIR funding often creates opportunities with other funding sources, e.g. a 
corporate partner, customer, Angel Investor, CIT GAP Fund, etc. 

Phase I Commentary 

Phase I provides limited funding for a feasibility study of a potential new technology. 
Funding often occurs at the critical beginning stage of a start-up or small firm which 
should ultimately lead to a prototype and a saleable product. However, many early- 
stage technology entrepreneurs have yet to develop critical business skills. Therefore, 
while they may be extraordinary scientists and technologists, their lack of appropriate 
business skills potentially endangers the successful outcome of their SBIR (and other) 
projects. This will be most apparent during Phase II and Phase III projects where skill 
sets are insufficient to deliver the desired outcome. 

Phase I Program Issues and Recommendations 

• Award Time 

There are often considerable delays for proposal evaluation and award; 
sometimes over a year! CWM and a partner submitted two SBIR proposals to 
OSD over a year ago with still no answer. 

Solution: 

Establish and enforce a maximum 90-day evaluation and notice-of-award period. 

• Criteria for Evaluation and Evaluation Quality 

Proposal evaluators often favor proposals that include a basic prototype even 
though Phase I is for research and feasibility studies to determine Proof-of- 
Concept and not for prototypes. Furthermore, many superior innovations are not 
funded because of a lack of understanding by the reviewer. This is a serious 
issue which discourages many competent companies from participation. 

Solutions: 

1. The SBA should clarify Phase I & II rules and enforce them. 

2. Ensure that proposal reviewers are properly qualified (enlist retired 
volunteer professional engineers, scientists, etc.) and that awards are let on 
merit and not “slick writing” or a lack of reviewer competence. 

• Funding Cap 

The current recommended funding cap of $100,000 was established in 1992 and 
is woefully inadequate for today's businesses. The recommendation of the 
Senate Small Business and Entrepreneurship Committee to increase the Phase I 
and Phase II caps to $150,000 and $1,250,000 respectively (S. 3778) needs 
immediate 2008 implementation. 

• Contractor/Sub-Contractor 2/3 - 1/3 Ratio 

Phase I criteria requires that the primary contractor retain a minimum of 2/3 of 
the contract, with 1/3 available for sub-contracting. Few small business firms 
possess the necessary project skills on staff, therefore frequently requiring 
subcontract arrangements with industry partners, academia, or both. 
Subcontracting with academia can be especially valuable because very deep and 
sophisticated skills can be accessed for complex research studies. 
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Furthermore, once established, academic relations can prove to be extremely 
useful to a company as they progress. In fact, HSARPA encourages companies 
to utilize academic participation in their SBIR program. 

Modern industry favors collaborations as a way to improve and strengthen their 
respective competitive offering. Therefore, the SBIR program should encourage 
collaborative approaches where merited. 

Issue 1 

The current funding cap combined with the split policy creates a major limitation 
for academic involvement in the Program. Colleges/Universities must charge 
overhead, typically 50%, to federal grants. Therefore, a $33,000 award to a 
college will normally result in only $16,500 - $21,000 (depending on how the 
college computes its overhead) to the researcher. This may serve for minor 
requirements but certainly not for any meaningful research requiring employment 
of graduate students and reasonable professor time. Furthermore, many 
professors simply cannot engage in projects with such limited funding 

Issue 2 

The 33% will not go very far amongst one or more subcontractors, thus reducing 
the potential quality of the desired outcome. 

Solutions: 

1. Change the SBIR split ratio to 55/45. 

2. Provide supplemental overhead funds to college/university proposals. 

• Company Mentoring 

The path from Phase I award to successful Phase III implementation is long and 
highly complex. Company founders and new managers, while often technically 
brilliant, usually fall well short of a decent grasp of business processes and 
therefore are highly prone to failure without effective guidance and mentoring. 
This knowledge gap will not always be evident during Phase I because it is 
primarily a technical engagement. However, Phase II demands sound business 
knowledge; serious finance knowledge, sales, marketing, marketing research, 
business plans, logistics, manufacturing, quality, and more all come into play. 

The lack of adequate knowledge is why so many firms struggle or fail during the 
Phase II and III processes. 

Congress has emphasized the need for Phase III commercialization in recent 
years. As a result, approximately 40% of Phase II companies have achieved 
some degree of commercialization, a very good result. This result has been 
helped by several new programs, e.g. the excellent NIH Commercialization 
Assistance Program (CAP), Niche Assessment Program (NAP) for Phase I 
awardees, and the pilot Manufacturing Assistance Program (NAP). The new 
Commercialization Pilot Program (CPP) is beginning to help bridge the gap 
between promising defense R&D and the DoD acquisition system. The Navy 
program seems particularly responsive, and their Dawnbreaker Program 
provides some structured process education but is not closely coupled to the real 
needs of companies. 
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However, Commercialization is At the End of the Process! No current 
programs specifically address the core issue: the skills and competencies of 
small company management and their ability to move through all phases of 
company , and hence product, development. It is a well know statistic that 
companies engaged in good incubator programs or other formal mentoring 
programs have a far better chance of survival (the National Business Incubation 
Association reports that 85% of incubated business survive over 5 years; over 
75% of non-incubated companies fail within 5 years.) 

Therefore, Phase I, Phase 11, and Phase III performance could increase 
dramatically if management tutoring programs were introduced at the Phase I 
stage instead of focusing only on specific tasks of late stage Phase II and Phase 
III assistance, which is largely technical and not managerial in nature. Risk 
assessments are mostly based on technology and not management. Funding 
sources, Venture Capitalists, Angels, strategic partners, always look for 
management first, products second. Furthermore, superior business skills will 
lead to faster growth, more jobs, more taxes paid, and a better return on the 
SBIR investment dollar due to superior company performance. 

Many colleges and universities have educational and entrepreneurial programs 
to help entrepreneurs. For example. The CWM Mason School of Business and 
the TBC has developed and presented a rigorous five-module business 
education program to the two area technology incubators. The majority of the 
program’s funding came from Virginia’s Center for Innovative Technology (CIT). 
Several of the companies are SBIR Phase I and Phase II awardees. Ail have 
commented on the values of the program. Another important benefit is that 
through such programs, companies develop valuable college/university 
relationships which will help them throughout their company-building careers. 
Most importantly, the SBIR/ STTR program will benefit from the superior 
performance of properly mentored companies. 

The TBC has also provided training workshops for NASA-Langley SBIR Phase II 
awardees. 

A description of the Mason School of Business/TBC Business Education Module 
Program is provided in the Appendix. 

Solutions: 

1. Through academia, establish mentoring training programs for Phase I 
awardees and continue through Phase il and III. 

2. Reinstate the SBA FAST (Federal and Stale Technology Program and RO 
(Rural Outreach) programs. These funds could be utilized to establish 
mentoring - training programs. The CIT Federal Funding Program was 
initially funded by the FAST program. Their SBIR support programs have 
been extremely successful in helping Virginia become #3 in overall SBIR 
funding. 

3. Consider taking 1% of total SBIR dollars to support early stage mentoring 
programs as recommended by the SBTC (Small Business Technology 
Council) to the Senate in 2007. 
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General Comments 

• Increase Funding 

Increase overall program funding from the current 2.5% to 5% in yearly 
increments of 0.5%. Currently only 4.3% of federal R&D dollars go to small 
companies, in spite of the fact that they produce patents at a rate of 5:1 over 
large companies and that they employ 39% of the nation’s engineers. Therefore, 
federal funding for small businesses should better reflect their superior 
performance. 

• Make the Program Permanent. 

The program has reached over 16,000 companies throughout America. It has 
stimulated the creation of thousands of companies and new, high-paying jobs. It 
has provided vital technology to government agencies from the military to life 
sciences; and has resulted in literally billions of dollars of economic activity. This 
should not be subject to justifying its existence every few years. Instead, spend 
the review energy on ways to improve and add even more value to the program. 

• Program Expansion 

The SBA should assist communities to develop infrastructures that would 
enhance SBIR success. An example of such an infrastructure is the Hampton 
Roads Research Partnership f vwivw.hamptonroadsrp.orq 1. This organization is a 
consortium of area colleges/universities, federal laboratories, industry and 
regional organizations that fosters collaborations for funding opportunities. As 
the Chair of its Sensor Cluster program, I routinely send out notices regarding 
current SBIR opportunities and help find appropriate collaborators where needed. 

Additionally, the SBA should continually appraise local economic development 
agencies of successes in their regions and encourage them to assist companies 
to engage in the SBIR program. 

The FAST and RO are possible vehicles to assist this process. 

• Website 

Access to SBIR information is complex. The www.sbir.aov website should be 
made much more user friendly with more useful information. The previous 
wvvw.sbirworld.com site was far more useable and informative. 

• Phase II to Phase ill Path 

Many SBIR projects are for very specific military or government needs with little 
or no external commercialization potential. Therefore, agencies need to take 
care that, for such projects, that there is either funding for the Phase III stage or 
requirements in other agencies for the technology. Increased inter-agency 
collaboration would be a big step forward. 

New Program additions such as Phase IB and Phase IIB certainly help, but 
agencies need to take responsibility for procuring successful Phase II products 
and services. And, additional monies must be added to the program to support 
these additions. 
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Conclusion 

Thank you again for this opportunity to present some ideas and opinions concerning the 
SBIR program. My conclusion is that the SBIR program has been enormousiy 
successful. There can be no doubt that the 25 year old SBIR program should be 
continued permanently, provided increased funding, and be strongly promoted. 
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Appendix 

College of William & Mary 

Mason School of Business and Technology & Business Center 
Technology Business Strategic Education Module Program 


Introduction 

The Technology Business Strategic Education Module Program (TESEMP) has been designed 
by the College of William & Mary’s Technology & Business Center (TBC) in conjunction with the 
Mason School of Business. The TESEMP provides a very high level educational program 
designed to maximize the growth potential and sustainability of early stage technology 
businesses with high growth potential. 

These technology businesses are generally pre-revenue start-ups or early stage companies 
founded by entrepreneurs who often have little business experience. While they may be 
technically brilliant, their real knowledge of critical business practices is limited. Unfortunately, 
their lack of knowledge greatly hinders their progress. This program is designed to provide a 
series of critical business education modules that will greatly enhance their knowledge of 
important business issues and processes, 

The Technology Business Strategic Education Module Program 

The TESEMP will provide a very high-level educational program to high potential early stage, 
young, high growth, and start-up technology companies. The program is particularly suitable for 
companies in SBIR programs. It is based on 5 educational modules that will be taught by Mason 
School of Business Professors with assistance from the Technology & Business Center. 

The Modules include: 

• Strengths Weaknesses Opportunities Threats Analysis (Ml) 

• Strategic Business Planning (M2) 

• Essentials of Finance (M3) 

• Sales and Marketing (M4) 

• Operations and Business Processes (M5) 

Module 1 is performed first for each client to establish a baseline of their status. 

Modules M2 - M5, will be run as a sequence, typically over a 4 - 5 month period, or can be 
provided individually for other requirements. 

The courses are taught by the following Mason School of Business Professors; 

Dr. Hector Guerrero, Associate Professor, SWOT Module 

Dr. Brent Allred, Associate Professor, Strategy Module 

Dr. Vladimir Atanasov. Assistant Professor, Finance Module 

Dr. Ronald Hess, Associate Professor, Sales/Marketing Module 

Dr. James Bradley, Associate Professor, Operations and Processes Module 

This Program will provide a superior level of educational and practical to high growth potential 
technology companies, especially SBIR awardees, and incubator clients and will create an 
integrated relationship between the Mason school of Business and the technology community. 

Contact: William Bean, Technology & Business Center, 

College of William & Mary 

402 Jamestown /PO Box 8795, Williamsburg, VA 23187 
Tel: 757-221-7825 
Email; webean@wm.edu 
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Following are comments from two Virginia SBIR companies 
Luna Innovations, Roanoke, VA 

Technology innovation is a key engine for growth in an increasingly global and 
competitive marketplace. According to the National Science Foundation, more than 
$340 billion was spent in research and development in the United States in 2006 as 
follows: 28% by federal agencies, 71% by the private sector, 1% by academic 
institutions and not-for-profit organizations. 

However, the transition from technology discovery to commercialization is challenging, 
and government agencies, academic institutions and corporations frequently lack formal 
processes to enable timely commercialization of technologies in response to 
marketplace demands. One problem is that research and development is often done in 
isolation, without input or feedback from the marketplace. In addition, due to the 
inherent complexity of new technologies, cross-disciplinary and integration issues are 
often not addressed because researchers, engineers and product developers have very 
specialized areas of expertise. Moreover, research organizations may be unable to 
commercialize technologies because their networks may not be broad or deep enough 
to connect them expeditiously with partners, investors and customers. Development 
efforts can also fail for a host of other reasons, such as inability to manufacture at 
commercial scale, unanticipated competition or poorly understood customer needs. 

Luna Innovations Incorporated is a top nationally ranked recipient of Small Business 
Innovation Research (SBIR) awards and a three-time award recipient of the Tibbetts 
Award, a highly prestigious, national award presented by the Small Business 
Technology Council that is given to companies judged to best exemplify the philosophy 
and doctrine of the SBIR program. By leveraging R&D performed through the SBIFV 
STTR (Small Business Technology Transfer) programs, Luna has developed a 
disciplined and integrated process to accelerate the development and commercialization 
of innovative technologies. Our business model employs a market-driven approach and 
provides the infrastructure, resources and know-how throughout the process of 
developing and commercializing new products; 

• Searching for emerging technologies based on market needs; 

• Conducting applied research; 

• Developing and commercializing innovative products; and 

• Applying proven technologies and products to new market opportunities. 

Specifically, the SBIR/STTR programs accelerate product development by adding 
resources which are utilized during applied research and development. 

The strength of this business model is exemplified by our successful track record in 
taking innovative technologies from the applied research stage through product 
development and ultimately to the creation of independent businesses. For example, 
the following SBIFt/STTR success stories illustrate some of these successes. 

Luna’s nanoWorks Division is developing carbon nanomaterials technologies for medical 
diagnostics, therapeutics and organic solar cells. This Division was made possible 
through a variety of federal funding awards including; 
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• NSF SBIR/STTR programs that focused on synthesis and purification; and 

• NIH SBIR programs for targeted MRI imaging of blood clots and of the brain. 

In 2002, Luna Innovations, using technology developed under U.S. Navy, Air Force and 
National Institutes of Health SBIR programs, launched Luna iMonitoring for remote asset 
management. By October 2003, IHS Energy was interested in the line of solar-powered, 
wireless sensing devices and acquired Luna iMonitoring. Luna’s technology allowed IHS 
Energy to augment its popular Web-based well-data collection system with remote 
monitoring technology, making automation affordable for the oil and gas industry. After 
acquiring the company, IHS began full-scale production of ‘iNodes” - a suite of wireless 
sensing devices helping the petroleum industry to optimize oil production. 

Luna recently formed an IP licensing, development and supply agreement with Intuitive 
Surgical, Inc. the global technology leader in robotic-assisted minimally invasive surgery. 
Luna will develop and supply its fiber optic-based shape sensing and position tracking 
system for integration into Intuitive Surgical’s products. Luna’s shape sensing platform 
was developed using multiple SBIR contracts, which funded the fiber optic sensing 
technology and demodulation system design. 

Lastly, Luna’s EDAC® QUANTIFIER is an innovative medical device that applies 
quantitative ultrasound technology to non-invasively detect the presence of air emboli in 
an extracorporeal circuit during cardiopulmonary bypass surgery. Initial funding in 
development of the underlying technology came from a Navy SBIR, which proposed the 
use of Luna’s ultrasound technology to monitor blood and tissue to prevent 
Decompression Sickness, a condition that is suffered by a person exposed to a sudden 
change in barometric pressure, such as the decrease in pressures during underwater 
ascent. The EDAC® received an FDA Clearance letter in May 2007, 

Opportunities exist to improve the SBIR/STTR program. Initially, we need to reauthorize 
funding for continuation of this important program while revaluating possible funding 
levels for appropriateness. We should continue to identify the Federal end-users for the 
program topics to expand the program depth. Likewise, an increase in the participation 
of large prime contractors with the SBIR program will increase the rate of technology 
insertion. To summarize, Luna is focused on developing and commercializing a growing 
portfolio of innovative products with the assistance of the SBIR/STTR program. 

In a 2006 interview with the Navy’s Transitions newsletter, Kent Murphy, Chairman and 
Chief Executive Officer of Luna Innovations, said, “The SBIR program has been the 
foundation upon which we have built our business. It is very hard for a small, rural 
company to get the necessary resources to grow its business. SBIR contracts have 
provided Luna with the initial funding needed to develop more than a dozen products for 
use in industrial process control, energy production, life sciences and defense. To date, 
Luna and its subsidiaries have created more than 250 high tech positions throughout 
Virginia. Without the SBIR process, we probably wouldn't be here today.” 
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MYMIC LLC, Portsmouth, VA 

MYMIC LLC is an SBIR success story in progress. MYMIC is a HubZone certified. 
Service Disabled Veteran Owned Small Business located in Portsmouth Virginia. 
MYMIC started seven years ago and has grown to approximately thirty employees. 
MYMIC supports military, government and private sectors customers with knowiedge 
and technology to enhance decision making and provides integrated capabiiities using 
modeling, simulation, and visualization supported with analysis, assessment and training 
solutions. 

MYMIC won its first two SBiR Phase I efforts in 2006. Since then, MYMIC has been a 
very active participant in the SBIR program, winning an additional six Phase I efforts and 
just recentiy winning a Phase II effort. Although MYMIC conducts non-SBIR efforts, the 
SBIR program has been essential to our success, which has included doubling our work 
force. 

The advantages of the SBIR program to a small business such as MYMIC are 
numerous. The SBIR program allows MYMIC to identify and bid solutions for 
Government problems, expanding our understanding of the nation’s needs and 
positioning us to fulfill those needs. It allows us to create inherent corporate capability 
and hire a work force with advanced skills. It fosters cooperation between us and other 
companies and academic institutions, spreading the program's benefits, while 
maintaining beneficial competition. 

Our experience is that other small business programs do not provide the benefits of the 
SBIR program. We participate as sub-contractors on teams led by large businesses, but 
the role of small businesses under these contracts has generally been to provide 
individuals with expertise. This does not foster the creation of inherent small business 
capability. Small business set-asides are generally too large and wide for start-up small 
businesses and small businesses with specific capability to execute. 

Most importantly, we believe the SBIR program provides tremendous benefit to the 
country, far exceeding its investment. The inherent benefits of a healthy small business 
community are obvious enough that we feel we do not have to repeat them. The 
perhaps less obvious benefit of the SBIR program is the harnessing of the expanse of 
the American free market for the generation of solutions to Government problems. If 
every SBIR topic generates only twenty Phase I proposais, those are twenty separate 
ideas from possibly the most creative and entrepreneurial minds of the country. The two 
to five companies selected for Phase I funding will report back on detailed and 
innovative advancements within the topic’s field. The Phase II effort has the potential for 
creating a prototype solution that could revolutionize the field. We feel that our own 
Phase II effort, upon which we are embarking, will generate a product whose utility wili 
go far beyond the limits of the associated SBIR topic. 

As with all programs, however, we feel there is room for improvement. We have two 
recommendations. The first deals with the mandatory levels of effort by the small 
business. For an SBiR Phase I, this is two-thirds. We assume that this rule is in place 
to ensure the SBIR program is targeted towards small businesses and is not abused. 
However, this limit increases the difficulty of participating in the program. Our 
experience is that small businesses do not possess all the capabilities required to create 
a solution. The small business, therefore, has to team with other organizations to 
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access the requisite capability. We believe this is good; it helps the small business 
develop important strategic partnerships, maximizes the utility of proposed solutions, 
and spreads the benefits of the SBIR program. Ho\wever, the one-third limitation on 
participation by team members generally restricts participation to only one partner, which 
in turn artificially restricts the overall capability that the small business can build to 
address the problem. We would recommend decreasing the minimum effort of the small 
business from the current two-thirds to half, matching the mandatory Phase II level of 
effort, or even matching the STIR limit of two-fifths. 

The other recommendation is to shorten the time between submission of a proposal and 
the announcement of an award. We have experienced a ten month gap between 
submission of a Phase I proposal and the awarding of SBIR Phase I work. We have 
another proposal submitted nine months ago about which we are awaiting a decision. 
Small businesses are not in a position to absorb this level of uncertainty. It adversely 
affects cash flow and personnel plans. More importantly, the teams built to submit a 
solution, as discussed above, cannot sustain themselves over such long periods. In the 
case of the above mentioned SBIR vwth the ten month gap before award, a key 
academic participant has gone overseas on sabbatical. Had there been a timely award, 
we would have completed the six month Phase I prior to her travel. Now we are 
accomplishing the work but with the added difficulties of coordinating and collaborating 
via email while she executes her contribution around her sabbatical work. 

MYMIC strongly believes in the SBIR program and whole-heartedly supports its 
continuation. MYMIC looks forward to growing under the program while providing great 
value to the Government. 
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Technology & Business Center at the College of William & Mary 

The Technology and Business Center links companies to William and Mary resources. 
We are particularly interested in helping technology and other knowledge-based 
companies. We want to make it easy to get access to faculty who are interested in 
collaborative research and consulting. 

We generally arrange an initial meeting with company representatives to help identify 
potential areas of collaboration. In subsequent meetings, we arrange discussions with 
faculty members who have skills in the targeted areas. Collaborations can include 
applications for grant funding or arrangements for faculty and students to pursue 
consulting projects. We have substantial experience in helping companies with Small 
Business Innovative Research (SBIR) proposals. We also have very active connections 
with programs in the School of Business including the CORP Program, the 
Entrepreneurship Center and the Field Consultancy Program. 

Because of our extensive contacts, we can also provide connections with companies 
and other research organizations and universities in our region. For example, the 
Center plays a leadership role under the auspices of the Hampton Roads Research 
Partnership in promoting the development of a regional sensors cluster. The Center is 
also active in helping to identify new partners for the Virginia Institute of Marine Science, 
a William & Mary Campus VIMS-In du stry Partnership Committee . 

We are interested in working with you in virtually any area of technology or other 
knowledge-based applications. Recent projects have included collaborations in the 
areas of marketing, financial management, modeling and simulation, bioinformatics, 
marine science, homeland security, sensors, information technology, anthropology, 
psychology, aging and geriatric health, and clinical trials. Additionally, we have created 
with the Mason School of Business a series of educational models for businesses. 
These modules are particularly appropriate for small companies engaged in SBIR 
projects. If we do not have the appropriate resources available at William and Mary, we 
will be happy to help direct you to resources that may be available elsewhere. 

Our staff includes a Director and two student interns. We also draw on the resources of 
the Office of Economic Development and the Technology Transfer Office . We receive 
advice and support from a group of CEOs of local knowledge-based companies. 

Our primary funding support has come from an Economic Development Agency grant 
via the Hampton Roads Research Partnership. That funding supports our work with a 
number of clients, including those in the Hampton Roads Technology Incubator in 
Hampton and in its new branch in James City County. We have also received funding 
from the Crossroads Group, the City of Williamsburg EDA, James City County, and the 
City of Portsmouth. BB&T Bank provides funding for our student interns. 

We look forward to the chance to work with you! Please contact us . 
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hanks to all the companies for their participation in this 
Navy SBIR/STTR Success Story publication. 


We appreciate the time and effort it took to compile 
and share facts, details, and graphics for the stories. 

For more information about this publication or additional copies, please contact: 


Office of Naval Research 

ONR 364, SBIR/STTR Program 
800 North Quincy Street 
Arlington, VA 22217-5660 
www.onr.navy.mil/sbir 
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Department of the Nawf 
SBIR/STTR Success Stories 

Small Business Innovation Research/Small Business Technology Transfer 
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Beoarfmen f of the bia vv SB!f?,/STTR graaiam. 
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Dedicated to 


VINCENT D. SCHAFER 


for his exemplary contribution and service lo the 
and to American Small Businesses 
ns the Navy SBJR Program Manager 
from 1988 to 200-1. 

All ttfyonr associates, colleagues and friends thank you 
and ivish you well in your retirement. 


Ill 
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Foreword 


us small businesses provide innovative ideas and create many of the new 
technologies which drive the capabilities the Navy is seeking to maintain and 
modernize the naval fleet. The Navy's SBIR/STTR program is primarily a mission 
oriented program which affords companies the opportunity to become part of the 
national technology base that can feed both the military and private sectors of the 
nation. The goal is to transition the small business research into active naval 
systems. This is extremely difficult to accomplish. On the government side, priorities 
change, program funding evaporates, champions leave and funding for critical 
demonstrations may be hard to obtain. On the small business side, companies vary 
in their understanding of Navy protocols, in their ability to develop relationships with 
customers, in their potential to ultimately deliver products and in their understanding 
of the role that prime contractors play in the process. 


This Navy SBIR/STTR Success Stories publication highlights a few of the many 
small businesses that have overcome the transition hurdles and made contributions 
to the military and private sector. These stories exemplify the value of the SBIR/STTR 
program and provide concrete examples of how small businesses have not only 
addressed the research and development needs of the government, but they have 
transitioned that technology into naval systems. It is essential that DoD acqui-sition 
offices, military prime contractors, and private industry continue to partner with smal! 
businesses and tap their reservoir of expertise, knowledge and ideas to create 
cutting-edge technologies, products, and processes for the next generation. 




JAY M. COHEN 
Rear Admiral, US Navy 
Chief of Nava! Research 
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The Department of Navy’s SBIR/STTR Program 


The SBIR Program was established by Congress to provide funding for smail businesses to help facilitate 
technological innovation and to meet the research and development needs of the Federal government. 

Since its inception in 1982, the SBiR Program has become one of the most effective technology 
development programs in the government and has earned the respect of those in the scientific, smail 
business, and academic communities across the nation. Federal agencies that participate in the SBIR/STTR 
program report that the program has had a positive impact on their agencies’ research program. The 
program’s ability to help advance technology and propel economic growth has been cited in studies by the 
Genera! Accounting Office and recognized by the Small Business Administration. 

The Smail Business Technology Transfer Program (STTR) was established in 1992 and is modeled and 
essentially executed in the same manner as the SBIR Program. Both programs involve small businesses with 
fewer than 500 employees that are engaged in federal research and development (R&D). The STTR Program 
Is designed for companies to partner with researchers at not for profit research institutes, contractor-operated 
federally-funded R&D centers, or universities. Companies and research partners work as a team to turn ideas 
into technologies or products for the Nava! Fleet. 

The Navy's SBIR/STTR program is a highly competitive three-phase process that funds science and 
technology areas identified by the acquisition community that will enhance warfighting capabilities through 
innovations developed by small businesses. In order to increase the likelihood that the Department of Navy 
realizes a return on its SBIR/STTR investment in the form of products, processes, or services, it 
established the Transition Assistance Program (TAP). TAP works with Phase li companies to help them 
conduct preliminary strategic planning and assist with the marketing of their products to Navy and DoD 
program managers. 


Navy SBIR/STTR Three Phase Program 


Phase I determines the scientific and technical merit, the feasibility of the proposed innovation, and the 
quality of the small business’ performance. This phase may also support small scale testing. Base 
awards are typically $70,000 with a $30,000 option that may be exercised if the project is selected for 
continuation into Phase II. The option bridges the gap between Phase 1 and Phase !l awards. Phase I 
typically lasts six months and the option may extend the effort for an additional three months (see the 
current solicitation for specific details). 


Phase II continues the Phase I effort and demonstrates the theory by building and testing a prototype. 
Base awards are typically $450,000 to $1 ,000,000 and may include options that can be exercised if the 
project shows strong Phase Hi transition potential. This phase typically lasts 24 months. 


Phase III transitions the technology or product into a DoD application. Production or additional 
research and development efforts are supported by DoD, the Federal Government, defense prime 
contractors, or the private sector. The company can receive either government or private sector funds, 
but no longer receives SBIR/STTR funding. 


Vllf 
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The success of the Navy’s SBiR/STTR program is measured by the companies that transition their 
concepts into products, toois, or services that benefit the Navy acquisition community. The Navy's program 
has achieved the highest rate of transitioning technology back to the military of any DoD agency as 
evidenced by the data collected by DoD and shown in chart 1. The list of Phase ill Navy contracts which 
are included in that data is shown on the following page. Expect to see these companies reported in future 
success editions. 


The companies included In this Navy Success publication have all reached the Phase III level 
of the SBiR/STTR program. For each story, we have tried to describe; 


• The technology developed by the small business 

» The military and commercial significance of the technology 

• The application of the technology 

• Additional information about the company 

• A description of the SBIR/STTR investment and follow-on revenues 

* SBIR/STTR Investment -the dollar amount the SBiR/STTR program invested 
in the company to develop the technology 

• Project Revenue - non-SBIR/STTR dollars that were invested in the company 
for additional research and development or the result of product sales, i.e. Phase IN. 


If you would like to know more about the SBIR/STTR program, identify the latest technology advances, or 
participate in the SBIR/STTR solicitation, please visit our website at http;//www.onr.navy.mi!/sbir or contact 
one of the Navy program managers listed in the back of this publication. 


CHART 1 

Navy has the best record, relative to others in OoD, for Transitioning 
SBIR's and STTR’s into DoD funded Phase III awards 

SBIR/STTR DoD Phase III Contracts Funding from 
OSD DD>350 Reports 
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1099 3000 2001 2002 2003 


• DD-350 report for other OoD services avaiiabte for FY 03 only 

- Total FY 03 DoD Phase 111 funding was S342 M, Navy was S277.5 

• In 03, Navy received 22% of SBiR/STTR funding but obtained fl1% of Phase III dollars 
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PHASE 11 

TOPIC 

COMPANY 

PHASE ii! 

COMTRACT 

S OBLIGATED 

SYSCOM 

NUMBER 

NAME 

SPONSOH 



IN FY03 

HARCOR 

NeS-037 

ARETE ASSOCIATES 

ONR ^NC/EFV) 

N0001403C03a5 

$ 

7.676.000 

MARCOS 

€6002-203 

CYRANO SCicNCeS. INC. 

MCSC(AAAV) 

MS700403G0018 

s 

2.999.365 

MAHCOR 

A96-C32 

OPTICAL AIR DATA SYSTEMS iP 

MARCOR 

M6700403COC13 

% 

12.362,629 

MARCOS 

N99-200 

SARA INC 

MCSC(AAAV) 

M675S403C10I8 

$ 

599,959 






t 

18,637,953 

MAVAIS 

N(»-013 

APPLIED HYDRO-ACOUSTICS 
RESEARCH 

NAVAIR 

NS833a02D(»22 

$ 

516,656 

NAVAiR 

N90-0r‘l 

ATK MISSILE SYSTEMS CC«HPANY 

NAVAIR 

N00019COC0353 

i 

29,CSO,000 

NAVAIR 

N99-180 

BARRON ASSOCIATES 

NAVAIR 

NS833503D0097 

1 

199,996 

NAVAiR 

NOCM399 

COMPOSITE OPTICS 

NAVAIR 

NS8335O3D0t04 

$ 

4,441,672 

NAVAIR 

AFSS-JSe 

CPU TECHN<XOGY. INC 

NAVAIR PAX 

NCXM2101 00300 

i 

6.676,087 

NAVAiS 

N03-008; N03-009 

DIGITAL SYSTEM RESOURCES, INC 

NAV.AiR 

N6a33503001D5 

$ 

163.890 

NAVAIR 

N98-043 

ESSEX CORPORATKDM 

NAVVCUkehurel 

N8033502D0009 

$ 

3.341.540 

NAVAIR 

N93-250; NSS-OSO 

FOSTER-MILLER 

NAWCUkohivst 

N8633503O0145 

$ 

4,200,0X1 

NAVAIR 

N01-010 

INDIGO SYSTEMS CORP 

NAVAIR 

N6S33503D0CO1 

s 

750,000 

NAVAiR 

N90-264 

ISERA GROUP. LLC 

NAWCTSD 

N6133O97D0C0S 

$ 

3,008,CS7 

NAVAIR 

N92-13e 

ISOTHERMAL SYSTEMS RESEARCH 

NAVAIR 

N6833503CX1149 

$ 

29,355 

HAVAIR 

N90-W5 

LOGIS TECH. INC. 

NAVVCLak4hurst 

N683,'B010009e 

$ 

599,103 

NAVAIR 

N96-149 

MATERIALS RESEARCH & C«S16N. WC. 

NAVWCLakehucst 

N6a33502tX>C27 

f 

751,071 

NAVAIR 

N92-170 

MAVMAR AFPIIEO SCIENCES CORP 

NAWCLakshurst 

Nsesssoooosse 

s 

13.004.518 

NAVAIR 

N9 1-346 

OPTICS 1. INC. 

NAWCtakehgrti 

Neia3601D0293 

s 

3,918.000 

NAVAIR 

N9&4353 

PHYSICAL SCIENCES 

PMS-378 

96833503 D0M9 

i 

699,240 

NAVAIR 

N96-2M 

POIATOMSC INC 

NAVMCUkclturst 

N6S33501C0237 

s 

1,569.828 

NAVAIR 

N95-014 

R DA INC 

NAVAIR PAX 

NO(M2199C1072 

N0001S940078 

$ 

2,629.560 

NAVAIR 

N90-074 

SCIENCE & APW.IED TECHNCN.OGY 

NAVAIR PAX 

N0001S02C3010 

s 

12,246,509 

NAVAIR 

Nss-oes 

TECHNOLOGY SERVICE CORP 

NAWCLdkehursi 

N583»03IXICe8 

$ 

429.704 

NAVAIR 

N9S-193 

TOYON RESEARCH 

NAVAIR 

NSe33503D0147 

s 

49,863 

NAVAIR. 

NAVSEA 

N«-054 

MSe TECHNOLOGY APPLICATIONS 

PMA-251 

Expected 404 


11 ,S (Apr '04) 






s 

S8.424.804 

NAV8EA 

N99-1SS 

2ls< CENTURY SYSTEMS, INC 

PEO IVIIS 

N0017803C3130 

$ 

0,017,700 

NAVSEA 

Nss-ioe 

AOVANCeO ACOUSTIC CONCEPTS 

NUVWC 

N6660401D4219 

s 

3.518,805 

NAVSEA 

NS7-CS0 

ADVANCED ACOUSTIC CONCEPTS 

NAVSEA 

NC002402C83n 

s 

15,401,672 


N93-077 

ADVANCED OPTICAL SYSTEMS 

NSWC DAHLGREN 

NOOirSSSCMtfi 

i 

2SD.OOO 

NAVSEA 

NSd-114 

AEPTEC MICROSYSTEMS, INC. 

NSWC OAHLOREN 
NSWC 

NCX>17600D3G62 

t 

5,2SS,70t 

NAVSEA 

NOO-iK 

AEPTEC MICROSYSTEMS, INC. 

CARDEROCK 

NOQIBTOQDOCS? 

i 

8,562.185 

NAVSEA 

Nd&-114 

AEPTEC MICROSYSTEMS. INC, 

NSIAC CRANE 

N0Qld4aiC0O48 

i 

.3,473,473 

NAVSEA 

N9e-U4 

AEPTEC MICROSYSTEMS, INC. 

NAVSEA 

N002440lt»036 

i 

20,668,319 

NAVSEA 

N96-266 

APPLIED ORDNANCE TECHNOLOGY 
APPLIED HYDRCHACOUSTICS 

NAVSEA 

N0CI024O3C4020 

t 

4,768,096 

NAVSEA 

N99-224 

RESEARCH 

NAVSEA 

N0002403C63(52 

i 

3.810.19B 

NAVSEA 

N96-071 

AVINEON. INC, 

NAVSEA 

N00024CQC<5Cwa 

t 

899.495 
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Phase III Navy Contrac 

:ts 



PHASE 11 

TOPIC 

COMPANY 

PHASE ill 

CONTRACT 

$ OBLIGATED 

SYSCOM 

HUMBER 

NAME 

SPONSOR 



IH FY03 



CHESAPEAKE SCIENCES 





NAV5EA 

MuRspte Topics 

CORPORATION 

NAVSEA 

N0!Xi2400C6230 

$ 

5,009.296 



DANIEL WAGNER 

NSWCOAHLGREN 

N0Q1 7098031X19 

5 

179.994 

?JAVSEA 

N 94-203; N99-1!0 

DARLINGTON, INC 

SPAWAR 

N660O1O3D7QOO 

$ 

2,470,384 


N93-!J27 

MALI8U RESEARCH ASSOC. INC. 

NSWC DAHLGREN 

N001 7B02C3Ce5 

3 

t,(»7,324 


N01-077 

MATFLOWER GOMMUNSCATIONSCa 

NSWC DAHLGREN 

NC017802C1053 

5 

997,901 


N92-n76 

PHYSICS, MATHEMATICS. S 

NSWC DAHLGREN 


$ 

634,542 

NAVSEA 


COMPUTERS 


N001 789601063 



NAVStA 

N3a-128 

PLANNING SYSTEMS INC. 

PMS262 

NQ002403R6227 

$ 

2,100,000 

NAVSEA 

NCO-049 

PROGENY SYSTEMS CORPORATION 

PUS 401 2B 

NtX)02403C62-!9 

5 

5,034,734 

NAVSEA 

NS8-)22 

PROGENY SYSTEMS COR.PORATION 

PMS425 

N00024a3Ce20l 

$ 

6,384,126 

NAVSEA 

NS6-27S; N3S-155 

PROGENY SYSTEMS CORPORATION 

PUS4SQ'PMS42S 

NC002404C6201 

S 

1,391,351 

NAVSEA 

N9&-i377; N98-072 

SOLtPSYS CORPORATON 

NAVSEA 

NOOO24O2C51O0 

$ 

r.aao.cco 

NAVSEA 

N92-095 

rPL. INCORPORATED 

NSWC CRANE 

N00164Q1C47D1 

$ 

93!.iai 

NAVSEA 

N93-101 

TRIDENT SYSTEMS, INC. 

NSWC DAHLGREN 

N00179COD3007 

$ 

5,685,873 

NAVSEA 

N99-144 

TRITON SYSTEMS 

NSWC DAHLGREN 

N0017803D1014 

i 

349,447 

NAVSEA. 







NAVAIR 

Multipl* Topica 

DIGITAL SYSTEM RESOURCES, INC 

NAVSEA. NAVAIR 

NUMEROUS 

i 

40.735,591 






i 

148.423.053 

ONR 

N97 067 

ADVANCED CERAMICS RESEARCH. IN 

ONR 

NOOOI4CJ3C0329 

$ 

2.039,920 

ONR 

N02-T015 

AC3VANCED CERAMICS RESEARCH. IN 

ONR 

N00014a3 00247 

3 

2.021,652 

ONR 

Muftipla Tapis 

DIGITAL SYSTEM RESOURCES, INC 

ONR 

N0001401D0225 

S 

3.596,654 

ONR 

NOO-rOOl 

HYPR£S.tMC 

ONR 

N0001403C0370 

i 

7.079,860 

ONR 

N95-074 

OCEAN fNAVER TECHNOLOGIES INC 

ONR 

N0CI0I402COO53 

% 

1,362,349 

ONR 

N98-136; NiKVIta 

ORINCON DEFENSE 

NAVAIR PAX 

NC04210203063 

3 

S.939,909 

ONR 

N02-112 

POLATOMIC INC 

ONR 

N0001403C0490 

3 

250.000 

ONR 

N9S'CI25 

SCENPRO. INC 

ONR 

N0001403C0257 

3 

4S5.145 

ONR 

OSOSe-OAS 

TOUCHSTONE RESEARCH LAB LTD 

ONR 

N0CO1402C0392 

3 

2.269.602 

ONR 

N01-'r£«l;NO0-113 

WEBQ RESEARCH CORP 

ONR 

N0001403C5441 

3 

293.867 

ONR 

N90.064: N9e-209; 






NAVAIR 

N02-198 

POLATCAItC INC 

ONR 

NC»01403C03efi 

3 








9 

29.021, 4SS 

SPAWAR 

N94-203 

DARLINGTON. INC 

SPAWAR 

N6S23699r>583t 

3 

6,889.354 

SPAWAR 

NWTfi? 

PROMIA INCORPORATED 

SPAWAR 

N0CO»01C31S7 

3 

4.274,888 

SPAWAR 

NM-172 

SCIENTIFIC RESEARCH CORPORATION 

SPAWAR 

N0C«3903C0011 

S 

497,095 

SPAWAR 

Multipip Tocmos 

VIASAT, INCORPORATED 

SPAWAR 

NS8CI0199D7000 

3 

3.219.500 


S 14.8S0.937 


3 299.389,182 
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21st Centiiiy Sy 


Ad¥anced Battle Station i'.. 
Decision Support System 


eeOUT THE TECHNOLOGY 

The Advanced Battiestation with Decision 
Support System (ABS/DSS), created by 21st 
Century Systems, Inc. (21CSI) uses intelligent 
agent-based software technology to provide a 
fused battlespace view and decision support for 
carrier Combat Direction Center (CDC) 
warfighters, in conjunction with advanced 
visualization techniques, the intelligent agent- 
based software combines, correlates, and fuses 
data from disparate sources, as well as offers 
viable tactical options to the warfighter in 
near-rea! time. The ABS/DSS provides the 
warfighter with integrated battlespace awareness 
and the ability to tailor an operational picture to 
specific mission needs, As a result. ABS/DSS is 
able to prioritize and re-configure the battle 
picture to display the tactical information in a 
manner more easily understood and more 
quickly absorbed by combat watchstanders. 

MILiTeeV & COMMERCIAL 
SIGNIFICRNCE 

21CSrs DSS tools have wide-ranging 
applicability across warfare and operational 
user domains. ABS/DSS functions as a fully 
interactive system that presents relevant 
information when needed, where needed, and 
in the form needed, The warfighter gains in 
situational awareness through exploration of the 
integrated air, ground, maritime, and subsurface 
environments of the battlespace. ABS/DSS 
significantly contributes to the reduction in 
carrier CDC manning requirements. 



flPPLICniiONS 

• Multiple carrier combat system suites, including 
the Aircraft Carrier Tactical Support Center, 
Advanced Combat Directional System and Ship 
Seif Defense System 


ABOUT THE COMPANY 

Founded in April 1996, 21st Century Systems, Inc. 
has pioneered intelligent agent-based real-time decision 
support systems for human decision makers operating 
mission-and life-critical applications. A number of 
2lCSrs tool components and systems have reached 
maturity and are now transitioning into stable, IT-21, 
Dil-COE and otherwise software standard-compliant 
products. The AEDG6” (Agent Enhanced Decision 
Guide Environment) decision support software, 
developed by 21CS!, is a modular ''toolkit" that provides 
the technical underpinnings for 21CSi’s ability to rapidly 
prototype new applications for the Navy, AEDGE® is one 
of 21CSi’s pioneer next generation commercially 
off-the-shelf products. 
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Applied Hydro-Acoustics Rcso.irch, Inc. (AHA) 


Advanced Concepts in Hyli 



flPPLiCHTIONS 

- NAVSEA PE0-IWS5 -AN/SQQ-89: Surface Ship 
USW Combat System 

• Naval Surface Weapons Center/ Carderock: 
Noise Source Localization Analysis 

• WorksStation 

• Tov^ed array sonar 

• Sonobuoy active receivers, multi-static systems 

ABOUT THE COMPBNV 

Applied Hydro-Acoustics Research, Inc. (AHA), 
founded in 1972, is a privately owned defense 
contractor that addresses critical US Navy ASW 
needs. AHA combines systems engineering, 
software development, testing and evaluation, 
and installation, to develop innovative sonar 
software systems solutions. As a leader in 
real-time ASW system prototyping, AHA performs 
advanced research and implements unique, 
inventive solutions in the areas of sonar/acoustics 
beainforming, signal processing, modeling and 
simulation, and tactical decision aid development. 
Under the Navy SBIR program, AHA’s annual 
sales in sonar have increased 200%, AHA is 
currently the beamformer functional segment 
developer and integrator, for three current surface 
ship sonar development and production 
programs. The technology is also used by 
NSWC-Carderock to provide an improved noise 
source localization capability. 


Array Beamforiniiig 

ABOUT THE TECHN0L06V 

Applied Hydro-Acoustics Research, Inc. (AHA) has 
developed a new sonar beamforming technique for 
the Navy surface combatant hull-mounted array. The 
technique consists of a new method for adaptive 
beamformer (ABF). The Short-Time Adaptive 
Broadband Beamformer (STABB) algorithm differs 
from traditional ABF techniques by operating over a 
broad frequency range and having the ability to 
rapidly respond to changes in the acoustic noise field. 

; The rapid adaptation characteristic enhances 
' performance in the face of active reverberation and 
j ciose-aboard fast moving targets. 

I MILITARV & COMMEBCIBL 
: SIGNtFICONCE 

; AHA’s new ABF technology and commercial off the 
I shelf implementation improves anti-submarine warfare 
: (ASW) sonar performance and lowers operating cost. 

; Maintenance expenditures are reduced due to the use 
; of lower-cost symmetric-multiprocessor server hard- 
i ware and the need for fewer replaceable components, 
j The algorithm significantly increases the ship’s sonar 
performance while the active sonar is in use and 
: when operating in noisy acoustic environments, The 
: technology raises hull array sonar gain, yields more 
accurate sonar target bearings, and increases target 
I detection range and target holding time, it achieves 
! better performance in automated active classification 
; and tracking systems, and more robust performance 
; in littoral water regions. The beamformer computing 
i environment reduces system procurement and life- 
I cycle maintenance cost of commercial Intel symmetric 
multi-processor servers, and substantially reduces the 
; procurement cost of systems, in comparison to those 
procured in earlier years. Benefits of the ABF 
technology are applicable for towed array sonars, 
i sonobuoy active receivers, and multi-vStatic systems.. 
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Adwanceii Modular Gun Desigii 


ABOUT THE TECHNOLOGV 

Applied Ordnance Technology (AOT) has developed 
a high velocity, high pressure, large caliber test gun 
that incorporates a separable chamber using AOT's 
"extended Long Range" (XLR) gun design. AOT’s 
objective is to provide the Navy with the Advanced 
Modular Gun Demonstrator, a test and evaluation gun 
based on the XLR design, that is capable of testing 
advanced gun technologies. 

The XLR gun was developed in conjunction with 
Advanced Power Technology, Inc., and offers an 
innovative approach to loading, chamber sealing, 
chamber/barrei connection and recoil. The design 
consists of a high-velocity, smoothbore gun 
Incorporating multiple separable large-volume 
chambers and a segmented barrel. The key 
innovation involves the use of a separable chamber 
bridged by a single-use chambrage sealing cartridge 
in a high pressure, large caliber gun. The 
development of the XLR Gun recently advanced 
with the successful evaluation of the chambrage 
sealing cartridge in a sub-scale Proof of Concept 
test at a 60,000 psi chamber pressure. AOT is 
currently working on a full-scale, full pressure test 
to evaluate the separable chamber in a relevant 
gun environment. 


MiLITfleV O' COMMERCIAL 
SIGNIFICANCE 

DoD programs often require a gun system capable 
of firing projectiles at ever-increasing velocities and 
ranges, The versatility of the XLR test gun provides 
a means to evaluate many different gun subsystems, 
which helps to facilitate greater advancements in 
gun technology. 



XLR Gun Design 


flPPLICRilONS 

- DoD gun & gun subsystem evaluation 

(i.e. advanced projectiles, barrel wear/erosion, 
materials, propellants, etc) 

- Aerospace (NASA) - hyperveiocity testing 

• Aerospace (Boeing, Lockheed, Pratt & Whitney) 
- scramjet testing 

- Gun (launcher) design enabling industry to 
launch full caliber projectiles at high speeds 

ABOUT THE COMPANV 

Applied Ordnance Technology, Inc. is an employee 
stock owned engineering and professional support 
service business. AOT’s staff of professional 
engineering, scientific, technical, and management 
experts are equipped to design and deliver tailored 
solutions for a wide range of tasks to a diverse 
customer base. Through excellent communication 
and close association with customers, AOT 
produces superior quality products with top-notch 
results. Consequently, customers recognize AOT 
as a leader in the field of engineering and 
management support services. 
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Arete Associntes 


aidance 'k-r '.ihe 

Expeditionary Fighting ¥ehicie 



Optica! Layout of the Coiitsion 
Avoidance Sensor 


flPPLICBTiONS 

• Marine Corp EFV 

• High Speed Commercial Watercraft 

flBOOTTHE COMPfiNV 

Since its inception in 1976, Arete Associates 
has grown to a staff of nearly 200 scientific and 
engineering professionals, Aret6 Associates has 
focused on providing comprehensive solutions to 
a wide array of issues faced by the defense and 
intelligence communities. The scope of company 
activities includes requirements analysis, 
conceptual design, system development, and 
comprehensive performance assessments. 


; ABOUT THE TECHNOLOGV 

! Enhanced maneuverability in the littorals in the 
j presence of both natural and man-made hazards is an 
essential requirement for executing the Ship to 
: Objective Maneuver. Maneuverability of the 
I Expeditionary Fighting Vehicle (EFV) can be significantly 
j enhanced by integration of an on-board, real time 
i collision avoidance system (CAS), Arete Associates has 
i demonstrated the utility of a grazing incidence lidar 
(optical radar) to detect floating obstacles, shallow 
i bottoms, and submerged targets at significant standoff 
! ranges. The CAS will be demonstrated on the EFV, 

! MiLITABV & COMMEBCIRL 
I SIGNIFICANCE 

; The EFV was developed to be the primary combat 
: vehicle to transport marines across the littoral, its 
high-speed water operations provide significantly 
improved ship-to-shore movement, and allows marines 
•: to more effectively Implement Operational Maneuvers 
■ from the Sea. An essential element of this capability is 
i an integrated CAS that permits the EFV pilot to 
; maneuver through obstacles in shallow water and the 
! surf zone. By leveraging proven grazing incidence lidar 
; technology, the collision avoidance capability will 
I transition to the EFV at the conclusion of the Phase III. 



! — . — ... 

The Expeditionary Fighting Vehicle 
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smm 

Sensor Tasking Segment fSTS| 'W 


HBOUT THE TfXHNGLOGY 

Argon Engineering deveioped an innovative network- 
centric sensor tasking segment (STS) architecture 
using thin-tasking ciients, server application, and 
sensor agents for information warfare sensor tasking 
and management. Argon analyzed the functions of the 
Cryptologic Resource Coordinator to develop tools for 
mission planning and resource optimization. The 
outcome was the universal tasking format using 
hypertext markup language (XML) to task a host of 
different cryptologic sensors, A shipboard 
demonstration of STS using automated mission 
tasking with network centric publish and subscribe 
actions was successfully conducted, allowing a remote 
land-based tasking authority to initiate operation of an 
at-sea sensor. The tasking process objective is to use 
spatial and contextual triggers as well as reporting 
feedback mechanisms to improve mission 
management of cryptologic resources. 

MILITflRV O' COMMERCIfiL 
SIGNlFiCeNCE 

Argon Engineering’s STS develops a universal signal 
description file that leverages the best of current and 
upcoming cryptologic systems. The STS addresses the 
issue of remotely tasking sophisticated shipboard 
cryptologic systems. These systems perform indications 
and warnings, specific signal collection and exploitation, 
and signal development within the full scope of 
information warfare. This allows tasking refinements 
from one cryptologic system to another and facilitates 
network centric command and control. The STS 
encompasses the capability to task all major, current 
and upcoming cryptologic systems for surface, 
subsurface, airborne, transportable, and fixed site 
installations. It provides a significant advance in the 
quality and timeliness of cryptologic intelligence through 
improvements in the management and adaptability of 
sensor tasking, STS will be the basis for the core of the 
next generation cryptologic system tasking and allows 
the scalability to address the evergrowing sophistication 
of communication signals and networks. 


STS addresses remotely tasking shipboard 
cryptologic systems 


HPPLICHTSONS 

• Cryptologic unified build/globat command and 
control system-maritime segment for use in 
U.S. and second party systems 

■ DoD: tasking sophisticated sensors 

• Packaged into utilities and used in areas 
such as tasking distribution, resource 
optimization, exploitation optimization and 
feedback dissemination 


ABOUT THE COMPANY 

Argon Engineering is a rapidly growing systems 
engineering and development company providing 
full service information solutions to a wide range 
of customers. The business vision is to grow by 
providing unique state-of-the-art technology 
solutions to difficult system problems. Argon 
currently provides sensor development, data 
collection and decision support, analysis and 
design of information retrieval, and 
visualization techniques. 
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ATK Composites {formerly Composite Optics, Inc.) 


High Speed, Dual-Mode Missile 
Radome fliiSMR| 



High Temperature, Duai Mode Radome 

fiPPLICBTIONS 

' High Speed. Dual-Mode Missile Radome (HiSMR) 

• Weapons and Unmanned Air Vehicles 

• AGM-88E Advanced Anti-Radiation Guided Missile 
(AARGM) 


ABOUT THE TECHNOLOGV 

As ttie Navy continues to make communications 
advancements, antenna bandwidth requirements 
increase. With the use of higher frequencies and 
higher missile speeds, the housing of the antenna, 
called the radome. must meet new materials 
challenges. The radome must maintain mechanical 
and electrical properties at higher temperatures, 
ATK Composites has developed Ceramic Matrix 
Composite (CMC) materials that show an excellent 
combination of electrical, mechanical, and erosion- 
resistance properties suitable for radome structures 
that can experience temperatures up to 2500^F. 


• Space launch and re-entry vehicles 

• Jet engine exhaust nozzle flaps for both 
conventional jet engines & thrust vectoring engines 

• Exhaust system components for helicopters 

• Combustor liners for advanced gas turbine engines 

HBOUT THE COMPRNV 

Composite Optics, Inc., doing business as ATK 
Composites, is a provider of advanced composite 
products for the space and aerospace markets. With 
over 27 years of space flight heritage in the design, 
manufacture and test of successful programs for 
customers around the globe, ATK Composites is 
recognized as a world leader, its expertise covers a 
wide array of complementary disciplines and products, 
including antennas, ceramics, materials, structures, 
and instruments, The development of innovative new 
technologies and applications in these areas 
provides fuel for ATK Composites’ continued growth 
as the space and aerospace markets undergo change. 
As a result of the progress made in developing CMCs 
for High Speed Missile Radome applications, ATK 
Composites has attracted interest from DoD and major 
prime contractors for several strategic applications, 
including the Missile Defense and Precision Globa! 
Strike Initiatives. This increased interest from DoD 
should result in a 5 to 10% increase in sales and as 
much as a 10% increase in personnel. 


MiLITfleV & COMMERCiHL 
SIGNIFICANCE 

CMCs show great promise for achieving a 
successful high temperature, high frequency nose 
radome suitable for high speed missiles. CMC 
materials for high temperature antennas and 
radomes will be of great value on current and 
future commercial space launch and re-entry 
vehicles. The antennae and radomes on these 
vehicles (manned and unmanned) reach 
temperatures that exceed the capabilities of most 
available materials systems and must meet 
difficult dielectric and physical demands. The 
extended durability and increased performance of 
CMC components decreases the life cycle costs 
of commercial jet engines, exhaust system 
components, and commercial power gas turbine 
engines, ATK Composites is partnering with 
Siemens-Westinghouse to apply CMCs to their 
next-generation engine product lines. 
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Bodkin Dosign & Eng 


Low-cost Lightweight, Night Wision 
Capability for Hand Launched IJA¥ System 


BBOUT THE TECHNOLOGV 

Bodkin Design & Engineering, LLC (BD&E) 
developed the world's first miniature uncooled 
infrared camera. The Infrared Microcam provides 
high-reso!ution thermal images that equal those 
available from costly cryogenicaily cooled cameras. 
The lightweight sensor head (3" x 3.9" x 3.2" 
weighing 7.0 oz.) uses a high resolution (320 x 240 
pixel) uncooled focal plane array. This microbolometer 
array operates at room temperature, eliminating 
thermal stress, and the cooler's power drain. The 
camera has no moving parts, making it highly 
reliable and compact, its patented tethered sensor 
head permits it to be placed in smaller spaces than 
previously possible, thereby enabling new 
applications for thermal imaging. 

Designed for and demonstrated on the Hand- 
Launched Pointer UAV (Unmanned Aerial Vehicles), 
the camera's compact rugged design, low power 
drain (4.5 watts}, and wide operating temperature 
range (-20 to 60 “C.) enables its use across a wide 
range of demanding environments. The highly 
sensitive camera responds to temperature differences 
smaller than 0.1 °C, and captures video like imagery 
at high frame rates (3QHz) without blooming, blurring, 
or trails. BD&E’s infrared Microcam has become an 
integral part of the Pointer UAV system. 


MILITflRV O' COMMERCIRL 
SIGNIFICRNCE 

The miniature UAV reconnaissance system provides 
the field commander with real-time video imagery. 

The infrared technology enables camouflage 
penetrating imagery during both day and night 
operations, The UAV camera supplies crucial high 
resolution thermal images needed to help make time 
critical strategic decisions. BD&E's Infrared Microcam 
greatly increases the military's ability to detect and 
discriminate targets from decoys and background. 



infrared Microcam 


HPPLICRTIONS 

• Cameras for surveillance, missile guidance 
and UAVs 

• Hyperspectrai imagers for target discrimination 

• Mine detection cameras for soldiers 

- Manufacturing process monitoring, non- 
destructive inspection/testing 

• Power distribution inspection 

■ Border surveillance cameras for homeland 
security 

• Thermal viewers for fire fighting 

RBOUT THE COMPRNV 

Since 1992, Bodkin Design & Engineering, LLC 
(BD&E) has provided product development, 
innovation and engineering services to the industrial, 
commercial, military, and research communities, 
BD&E has had a prosperous career developing new 
technologies and devices based partially on the 
SBIR research program, BD&E formed the Microcam 
Corporation to manufacture and market the infrared 
Microcam. The research and patents were 
subsequently purchased by its former research 
partner, Loral Infrared and imaging Systems (now 
BAE Systems), and the UAV camera is now an 
important part of its uncoofed business line, The ,-, 
SBIR program helped facilitate the launch of a L 
second company. Ion Optics, which produces ? 
spectrally tuned single bolometer detectors anc| 
commercial gas analysis instruments. 
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t Technologies 


Puitipie Mode Honcc _ ^ _ ard 

Target identification Ladar Systems 



Equipment 

Rack 


ePPLICBTIONS 

- Kill chain prosecution (find, fix, track, target, 
engage, assess) 

• 2D/3D imaging and coherent adaptive doubtet 
v/aveform vibrometry 

• DoD 1,5-micron wavelength laser transmitter for 
coherent Doppler iidar wind sensing 

BBOUTTHE COMPHNV 

Coherent Technologies, Inc. is a world leader in the 
development and demonstration of state-of-the-art 
laser radar technologies, It develops prototype custom 
systems and manufactures laser radar systems for 
military and commercial customers. CTi and its 
commercial products division, CLR Photonics, Inc. 
(CLR) is a full service company capable of generating 
new laser-based technology concepts from technology 
development and demonstration to product 
engineering and manufacturing. CT! is clearly a SBIR 
success story. It has leveraged extensive seed support 
from DoD, NASA, research institutions, and substantial 
internal investments to develop the product design and 
manufacturing mechanism necessary to convert 
technology breadboards to fielded products while 
maintaining a world class R&D capability. 


flBOOT THE TECHNOLOSV 

Coherent Technologies, Inc. (CTI) has developed 
a new laser source that identifies difficult targets at 
extended distances. This first-of-its-kind transmitter 
utilizes innovative 1.5 micron wavelength eyesafe 
laser technology. The transceiver architecture is 
best utilized in long range detection and 
noncooperative target identification (NCTiD) via 
microDoppter vibrometry. An innovative compact 
diode-pumped solid-state laser is used to drive a 
coherent injection-seeded solid-state Raman ring 
resonator that produces adaptive waveforms to 
optimize sensor performance for a given target. 

The success of CTi's laser technology has resulted 
in multiple Air Force follow-on contracts to mature 
the technology and to provide comprehensive 
studies for advanced tactical airborne applications. 

MILITBRV & COMMEBCIHL 
SIGNiFICBNCE 

Using sensors to enhance combat identification 
to improve fratricide avoidance and increase the 
ability to differentiate non-combatants from forces 
with hostile intent is of paramount military concern. 
At extended stand-off ranges, current sensors have 
difficulty achieving a combination of an 
operationally safe high probability of detection and 
a low probability of false alarm, CiTs laser 
technology provides a new long-range sensor that 
enables earlier identification of unknown targets in 
air-to-air engagements. The adaptive doublet pulse 
format provides superior range performance to 
continuous wave vibrometers with equivalent 
power-aperture products, while being uniquely 
compatible with other NCTID functions for 
tactical/strategic surveillance. Ancillary functionsf- 
include precision rangefinding for trajectory stafe ; 
vector measurement and illumination for 
shape-echoes or multi-dimensional target images?: 
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Combustion Research and Flow Technology (CRAFT Tech) 


Airck«.» Weapons Bay 
Flow Sinmlation Wtodel 


ABOUT THE TECHNOLOGV 

An interna! aircraft weapons bay. when exposed to 
freestream flow, experiences an intense aero-acoustic 
environment in and around the bay with loads as high 
as 160 to 180 decibel. High acoustic loads significantly 
reduce the life of aero-structures in the bay and 
damage sensitive electronic components. These toads 
disrupt the store separation process by inducing 
unfavorable moments on the store. 


Aircrau Weapons Bay 
Flow Simulation Moan! 


Aircraft design engineers have been challenged to 
develop innovative suppression methods to control the 
acoustic environment in the weapons bay. Further, 
control of the aero-acoustic environment surrounding 
cavities exposed to high-speed flows has been the 
subject of several recent investigations. CRAFT Tech 
has developed a Hybrid Reynolds-Averaged Navier- 
Strokes Large Eddy Simulation (RANS-LES) model for 
the prediction of weapons bay aero-acoustics. The 
technology has aided in the design of control systems 
to minimize dynamic loading on the weapons bay 
structures and ensure the safe separation of stores for 
naval platforms. 


MILITRRV & COMMERCIHL 
SIGNIFICANCE 

The flexible Hybrid RANS-LES model enables the 
development of cost-effective control strategies for 
achieving successful store separation. It helps reduce 
the dynamic loading on the exposed weapons bay 
structures, thereby reducing the risks of fatigue-driven 
structural failure. The CRAFT Tech Hybrid RANS-LES 
mode! benefits any flow modeling efforts within the 
defense community, The basic technology uses a highly 
efficient parallel, portable, adaptive unstructured 
Computational Fluid Dynamics (CFD) framework, which 
permits the simulation of very complex problems. It 
predicts modes and amplitudes of osciiiations, and 
models the effect of geometric variations for different 
aircrafts, without assumptions of simple rectangular bay 
geometries. The Hybrid RANS-LENS provides greater 
volume and detail of information, and its full scale 
simulations take the guess work out of the predictions. 


APPLICATIONS 

• Compressible and incompressible flow modules, 
advanced turbulence modeling, Reynolds 
Stress Models, Two-Equation Models, Large 
Eddy Simulation Models, & Hybrid RANS-LES 
models 

• Noise reduction device for integration into the 
F404/414 engines 

- CFD integrated optimization technique for the 
improvement of stem plane performance 

• Analyze transport aircraft plumes; prediction of 
helicopter exhaust piumes in the presence of 
rotor downwasii 

- Moving body problems such as store 
separation applications 


ABOUT THE COMPflNV 

Combustion Research and Flow Technology, Inc, 
was formed in 1994 from a nucleus of personnel 
with over 30 years of experience in flow modeling. 
CRAFT Tech provides consulting services and 
Computational Fluid Dynamics (CFD) software for 
the analysis and design of propulsive and industrial 
fluid systems. The company addresses all aspects 
of fluid analysis, including advanced topics such 
as turbulence modeling, reacting flow modeling, 
multi-phase flow modeling, cavitations modeling 
and cryogenic flow modeling. Concept-to- 
prototype transitioning is an emerging focus of 
their activities. The company has successfully 
transitioned a series of weapons bay related 
technology funded by the SBIR/STTR Program 
to a full scale flight test program for acoustic 
suppression technology demonstration. 






134 


Upgraded AN/SPG-60 
Radar Transmitter 

OPPLfCBTIONS 

- AN/SPG-60 Radar upgrade {Mk 86 PCS) 

- AN/SPS-49 Radar Transmitter 

- Multi-Target instrumentation Radar (MIR) upgrade 

- COBRA JUDY X-Band Radar upgrade 

• AN/SPQ-9A Radar upgrade 

- Air traffic control radar 

- Haystack Ultra-Wideband Satellite Imaging Radar 
(HUSIR) 

• Semiconductor and metal surface treatment 
processes using ion implantation 

• Medical accelerators for cancer therapy 

• Pulsed electric field processing of juices and liquid 
foods 

• High power X-ray systems for baggage/container 
inspection 

• High energy physics research (particle accelerators, 
fusion research, etc.) 

ABOUT THE COMPflNV 

Diversified Technologies, Inc. was founded in 1987 by 
graduates of the Massachusetts Institute of Technology. 
DTI designs, manufactures, and markets the patented 
PowerMod'"^ line of high-power, solid-state, modulators 
and control systems. The company’s core expertise is in 
the application of solid-state devices for high power, high 
voltage opening and closing switches. PowerMod™ links 
these devices in series and parallel, ensuring that the 
load is shared equally and no single device experiences 
harmful or destructive voltages. PowerMod™ was 
selected twice by R&D Magazine as one of the 100 
most significant products of the year. 


; ABOUT THE TECHNOLOGV 

• Diversified Technologies (DTI) adapted its patented 
; high-power, solid-state, moduiators and control 

; systems to develop the Navy's AN-SPG/60 fire 

• control radar upgrade kit. The kit modernizes the 

■ radar's transmitter section by replacing older vacuum 
tube devices with high voltage switching modules, 
gate drives, and interface electronics. The kits are 
: currenUy installed and operating in the US Navy fleet 
; with a similar program for the AN/SPQ-9A radar soon 
: entering production. 


i MILITHRV & COMMERCIAL 
; SIGNIFICANCE 

DTi’s solid-state radar transmitter technology 
I significantly increases reliability of critical weapon 
i guidance/fire control systems. The mean time 
I between failures of the AN/SPG-60 radar transmitter 
is predicted to significantly increase from 300 hours 
to 50,000 hours, reducing both repair costs and 
: maintenance manpower. The system is easier to fix, 
i replacement parts are less expensive, and electronic 
i components are 40 - 90% more efficient. As a result 
; of these improvements, operating cost for the 
: upgraded transmitter is expected to drop by over 
: 90%. Additionally, the upgraded transmitter can 
• return to operational status in microseconds after a 
: klystron arc, allowing the system to remain 
. operational during target tracking periods. Transmitter 
; testing and operation are now safer with the low-volt- 
: age control circuit that isolates operators from 
i high-voltage components. 

: The AN/SPG-60 radar system developed as a result 
; of this SBIR effort has enabled an entire class of 
i radar upgrades, allowing the US Navy fleet and other 
I services to extend the operational life of critical radar 
; systems. The success of the program has directly led 
I to initiation of upgrade programs for other critical / 
i weapon systems, such as the AN/SPQ-9A radar. The 
^ underlying technology has facilitated a new category 
of solid state pulse power systems for semiconductor 
i fabrication, food processing, and medical systems, ■■ 






echnoiogies, Inc. 


Advanced Solid State High 
Rtepetition Rate Hoduiator 
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. tic Sensors for 

Gaseous antJ Liquid Environments Based 
on Surface Enhanced Kaman Spectroscopy 


OBOUTTHE TECHNOLOGV ! 

Raman spectroscopy provides a unique finger- i 
print of the vibrational modes of a substance, and ; 
is similar to infrared spectroscopy in this regard. i 
However, uniike infrared, Raman employs visible ; 
or near-infrared laser light to address the sample I 
that is efficiently transmitted over conventional i 
silica optical fibers. Cables up to 200 meters long I 
have been employed with limited signal loss. This j 
capability is a result of a compact sampling probe ; 
with microoptical components, developed and | 

patented by E!C Laboratories. The RamanProbe™ j 
probehead eliminates Raman scattering originating : 
from the silica fiber optics and completely filters i 
the laser wavelength prior to detection. A further 
feature of this probe is that it focuses the laser . 
light several millimeters past the probe tip. This 
allows high quality Raman spectra to be obtained 
through the walls of transparent and translucent ; 
containers with little interference from the 1 

container materials themselves (e.g. glass. ; 

polyethylene, brown glass, etc,). 

MILITflRV & CQMMERCIfiL 
SIGNIFICBNCE 

The highly compact and versatile field portable 
RamanProbe™ instruments are used by DoD for 
a variety of chemicai identification and analysis 
tasks, Using EiC’s RamanProbe™ and Raman 
spectroscopy together permits the collection of a 
wide range of high quality Raman spectra 
samples. Tethering the sampling head to a 
flexible fiber optica! cable facilitates the capturing 
of spectra located in difficult areas. ^ 



Ra.manorobes 


flPPLICeiiONS 

- identification of unknown and hazardous chemicals 
in sealed bottles 

■ On-site identification of chemicai agents and toxic 
industrial chemicals in various sample formats, 
including spills in water and on equipment surfaces 

• Real time monitoring of chemicai reactions using 
industrial immersion probes 

• Quality control measurements in chemical and 
pharmaceutical manufacturing facilities 

• In situ detection and identification of corrosion within 
pipes and heat exchangers 

• Using special Surface Enhanced Raman techniques, 
detection and identification of highly dilute 
chemicals in air and water 

ABOUT THE COMPRNV 

In 1998, EIC Laboratories, Inc. spun off inPhotonics, 
Inc. to manufacture the RamanProbe™ along with high 
performance, portable Raman instrumentation. The new 
company is successful and self-sustaining from product 
sales. The original RamanProbe™ design has formed 
the basis of a complete product line to address many 
different market sectors: research, general analytical, 
real-time reaction monitoring, environmentat/forensic, 
and on-line process monitoring. Over 400 probes have', 
been delivered since initial development. Paired with 
InPhotonics’ portable Raman spectrometer, the 
RamanProbe™ is a versatile sampling tool ideal for ■ 
Homeland Defense applications. 
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Ail Digital Meceim 



OPPLICHTIONS 

- Army JTRS Cluster 1 Airborne and ground radio 
systems 

- Air Force-Navy JTRS Airborne. Maritime & Fixed 
Station 

• DoD SATCOM systems; Defense Communications 
Army Transmission System (DCATS) 

• Commercial wireless base station infrastructure 

BBOUTTHE COMPflNV 

HYPRES, Inc. is engaged in the development and 
commercialization of Superconducting 
MicroEiectronics (SME) technology. Superconducting 
integrated circuits (ICs) represent a significant 
advance over existing semi-conductor technologies. 
HYPRES has established world-leadership in 
superconducting technology and is the premier 
commerciai supplier of primary voltage standard 
systems used in metrology laboratories worldwide, 

HYPRES. Inc, was founded in 1983 and has since 
been active in advanced R&D programs while 
developing the second generation integrated circuits 
(IC) technology for superconductive electronics. This 
technology includes a reliable all-refractory niobium IC 
process that resolves the materials-related issues that 
limited success in the IBM Josephson computer 
program. In addition, a new logic family takes full 
advantage of the intrinsic properties of superconductors 
and enables gate speeds approaching 1.000 GHz. 


, OBOUT THE TECHN0L06V 

i HYPRES has produced the world's first All Digital 
j Receiver (ADR) based on Superconducting 
: MicroEiectronics (SME), ADR is designed to 
! demonstrate the ability to directly digitize and process 
i muiyple Joint Tactical Radio System (JTRS) 

I waveforms simultaneously from a single wideband 
;• digital sample, at an extremely high speed (40 GHz), 
; HYPRES calls this process "Digital RF" as it 
i combines for the first time, analog-to-digital and 
; digital signal processing on the same device, running 
: at the same 40 GHz clock speed. SME technology 
I exceeds the processing capabilities of the best semi- 
; conductor anaiog-to-digital technology and greatly 
i improves the performance of the JTRS and other 
i military communication systems. The research was 
! accomplished in collaboration with the State 
] University of New York at Stony Brook, and other 
j leading universities. 

i MILITflRV & COMMEBCiHL 
i SIGNIFICANCE 

ADR provides critically needed transformational 
) communications capabilities to Naval warfighters. 

;• HYPRES will use the ADR prototype to develop, in 
I conjunction with the Army, Navy, and other DoD 
! agencies, an All Digital Transceiver (ADT) product 
; line for DoD JTRS and SATCOM. The ADT product, 

I which has commercial wireless communication 
: applications, combines reception and transmission in 
I a compact, rugged form factor, The ADT dramatically 
: improves transmission and reception performance. Its 
i simplistic and efficient improvements substantially 

■ reduces cost, size, weight, and power consumption 
^ of JTRS and other systems, in addition to 

i communications, applications in Signals Intelligence 
and Electronic Warfare are being pursued with 
various DoD agencies. HYPRES SME technology 
: uniquely supports the high-speed wideband 
; RF processing needs of emerging new DoD 

■ communications capabilities such as the Widebandl 
: Networking Waveform that is a critical innovation of' 
i the JTRS program. 
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Innovative Technology 
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Broadband Signatyre inforitiation 'W 
identification and E^traetion 


HBOUT THE TECHNOLOGV 

Broadband feature extractors (BFE) were developed 
to assess the practicality of using high-order spectral 
analysis as discriminating signature components. An 
algorithm was developed to measure the non- 
Gaussian characteristics of a broadband signature. 
These properties discriminate man-made noise from 
natural sounds. A contact follower was devised to 
“scissor," beam formed data and produce a 
continuous signature of each contact as it moves in 
azimuth relative to the sonar array. The broadband 
feature extractors operate directly on the signature 
of each contact and develop a continuous history 
of the features of each contact. The extractor 
recognizes the characteristics of the contact and 
by comparing the signal with the history base 
presents information to the sonar technician. 


MILITRRV & COMMERCiRL 
SIGNIFICBNCE 

BFE offers superior performance for detecting and 
classifying undersea contacts over previous detection 
methods. BFE aids the operator in the assessment of 
the tactical situation by presenting likely threat 
information about the targeted contact. Innovative 
Technology Associates (ITA) uses color contact 
broadband encoding information to make operator 
classification simpler, which improves performance. 
This improved performance of detections has 
resulted in a system that is capable of better 
recognition of contacts that pose a threat to the Navy 
and offers high discrimination of non-threat contacts. 



RPPLICRTIONS 

- SQQ-89A(V)15 Torpedo Recognition and 
Alerting Functional Segment (TRAPS) 

- X-rays, magnetic resonance images (MRis), 
and astronomy 

RBOUT THE COMPRNV 

Innovative Technology Associates was a supplier 
of specialized software, complex processing 
algorithms, and advanced systems in support of 
defense applications. !TA processes allow rapid 
insertion of commercial off-the-shelf technologies, 
which has become a hallmark of (TA. The company 
has been purchased by General Dynamics. 
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Near Real Time InstaHation of Cables 
and Senser Arrays Deployed 
from a Towed Body 



Final testing of Makailay 


BPPLICnTIONS 

• The military version of this technology is being 
used on ASW training ranges and in SPAWAR's 
Advanced Depioyabie System (ADS) program. 

' Makai developed two commercial products 
based on this technology: MakaiPian Pro and 
MakaiLay. They are being used by several 
telecommunication companies in the planning 
and real-time control installation of submarine 
cables from surface vessels. There are also some 
commercial geo-technica! surveying applications. 

• Makai received a $100K award from the National 
Defense Center of Excellence for its innovative 
research in ocean science related to this project. 

HBOUTTHE COMPHNV 

Makai Ocean Engineering, Inc. was established in 
1973 as a diversified ocean engineering and naval 
architecture company providing service in Hawaii and 
the Pacific. Today, Makai provides ocean engineering 
services worldwide and is a major supplier of 
submarine cable installation and planning software. 


ABOUT THE TECHNOLOGV 

The ability to simulate, monitor, and control 
complex at-sea cable and array installations from a 
towed body has been a costly problem for the Navy 
and commercial ventures. The technology to solve 
this problem has been developed by Makai through 
its element location prediction (ELP) modei. The 
ELP computes the position of the submarine relative 
to a very lightweight array deployed from an 
underwater towed body. Through numerical and 
computational evaluations of input data from 
deployed instrumentation, the ELP enables the 
cables to be laid accurately and straight, using 
relatively low-skilled personnel. 

MILITARV & COMMERCIAL 
SIGNIFICANCE 

The Navy’s computer model was slow, 
complicated to use, and costly. Makai has 
developed a more rigorous program that is 150 
times faster than current Navy software, more 
accurate, provides useful solutions, ivS easy to use, 
and has the ability to operate on a standard PC, 

The ELP modei has immediate access to deployed 
array and has improved array element placement 
accuracy. Makai provides SPAWAR and the Navy 
with the only mode! that achieves all of the desired 
technical requirements. 
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Materi.ils Systems Inc. 


Liv '.-:'C'jdbaiid[ Mk 54 


Torpedo Arrays 


HBOUTTHE TECHNOLOGV I 

Naval operations in littoral waters can be much more 1 
challenging than those taking place in deeper waters. I 
in shallow water, reverberation and noise from : 

obstacles and nearby commercial shipping limits the i 
ability of existing sonar to warn surface ships of sub- i 
surface threats, such as mines and enemy submarines, j 
and reduces the dear targeting of threats by the ship’s | 
torpedo defenses. However, broadening the sonar i 

bandwidth by using broadband transducers and arrays : 
increases the sonar's search ability. In order to i 

upgrade weapon performance in the difficult littoral | 
environment, Materials Systems inc. (MSI) is ' 

developing, based on its advanced piezocomposite ; 
transducer technology, a broad bandwidth sonar array i 
for the Mk 54 Lightweight Torpedo. i 

MILITflRV & COMMERCIHL 
SIGNIFICRNCE 



in Action 

RPPLICeilONS 

• Mk 48 ADCAP heavyweight torpedo arrays 

■ In-stride mine avoidance sonar 

• Mine detection and classification sonar 

• WSQ-11 torpedo defense sonar and AUV sonar 

■ Industrial ultrasound uses 
- Commercial sonar uses 


The Mk 54 Lightweight Torpedo is the primary 
defense for Navy surface ships and airborne anti- 
submarine warfare platforms against enemy 
submarines. The upgraded Mk 54 sonar homing array 
is expected to substantially improve the ability of the 
Mk 54 Lightweight Torpedo to find its target in shallow 
waters. In addition, MSI’s piezocomposite sonar array 
manufacturing technology should reduce the cost of 
the Mk 54 array by about 50% over the existing system, 
MS! is also developing broadband sonar arrays for a 
variety of other Navy and commercial undersea 
systems and is expanding its current markets in 
piezocomposite undersea survey sonar array products 
to include transmit arrays. 


RBOUT THE COMPRNY 

Founded in 1991 and headquartered in Littleton, 
Massachusetts, Materials Systems Inc. develops 
and manufactures advanced materials and custom 
components for defense and commercial systems 
customers. MSI products range from acoustic 
transducers for underwater sonar and industrial 
ultrasound to large sapphire windows for transparent 
armor and infrared surveillance. MSI’s pioneering 
development of tow cost injection molding for 
manufacturing piezocomposite opened the way for 
application of this powerful acoustic transducer 
material in sonar and ultrasound. During the past. 

12 years. MSI has become the recognized leader 
in providing high performance piezocornposite ^ 
transducers to the US Navy, and for a variety of I 
other applications beneficial to the defense and 
commercial industries. 
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Deweiopment _ _,.nce€i 

intercommiifiicatioiis Systems fAiCS| 



ICS Architecture with Dual Fibre Channel 


HPPLiCfiTIONS 

• Multi-place aircraft: E-2C Inter-Communications 
System 


fiBOUT THE TECHNOLOGV 

The Advanced Intercommunications Systems (AiCS) 
is a digital intercommunications system (ICS) 
designed for airborne use in multi-place aircraft. The 
AiCS was developed by Mathtech, inc. for a retrofit to 
the Navy E-2C Hawkeye aircraft. It has an embedded 
PC-hased system that runs real-time voice over a duai 
Fibre Channel. Mathtech's technology offers a 
distributed digital approach. The AiCS has one 
Weapons Replaceable Assembly (WRA), a Crew 
Station, and no other active circuitry. The Crew Station 
WRA incorporates the interface with ail audio sources 
for each crew member. Mathtech’s Crew Station is a 
lighter, smaller, and less expensive version of the 
CrewComm unit that is packaged without 
communications interface circuitry. The AiCS can be 
mixed with the CrewComm in any installation. 


RBOUTTHE COMPONV 

For more than 40 years, Mathtech. inc. has 
combined analytical thinking with leading-edge 
technology to help clients solve complex problems. 
The company equips government, business and 
legal clients with quantifiable answers that keep 
them out in front of changing times and challenges. 
Recently, Mathtech was awarded a $16.8 M 
contract from Northrop Grumman to supply the ICS 
for the Advanced Hawkeye aircraft. The award is 
the single largest contract that Mathtech has 
received in its forty year history and affords the 
company the ability to develop new product lines 
and expand services. 


MILITRRV & COMMERCiei 

SIGNIFICRNCE 

Mathtech's AICS is less expensive than similar iCSs. 
The system is suitable for military and government use 
on any multi-place aircraft. The AICS offers its users a 
customizable front pane! and an open architecture for 
the data bus. The design avoids the drawbacks of a 
centra! hub WRA, such as single point of failure, 
added weight, and increased system cost. It 
distributes the radio and other audio inputs such as 
warning tones over ail Crew Station WRAs, The smail, 
lightweight system was designed for performance, 
versatility, manufacturability, and supportabiiity. The 
AICS provides real distributed processing capabilities, 
Unlike other ICSs, AICS does not depend on any 
central communications processing hub. Each 
"irtteliigent" AiCS WRA has its own processor. Each 
Crew Station can interface with up to three analog 
audio sources, digitizing each and placing the audio 
on the Fibre Channel that is accessible to all crew 
positions. This facilitates each Crew Station access 
to all 15 analog audio sources. 
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Airci 

intercoininiinicatioris Systems fAWiCS) 


ABOUT THE TECHNOLOGV I 

Muitispectral Solutions. Inc. (MSSi) has developed an i 
Ultra Wideband (UWB) technology that employs ultra | 
short radio frequency (RF) bursts. The technology i 
solved a major challenge for RF communications - the | 
interference caused by the reflection of RF energy | 
known as "multipath". A particularly severe condition of i 
multipath occurs inside the metal shell of aircraft and i 
helicopters, an environment where the bounce and ; 
reflection of RF signals inhibit the ability to establish 
reliable wireless communication. By employing its 
UWB technology, MSSI successfully created a wireless 
intercommunications system that addresses the 
crucial RF wireless communication problem of : 

multipath interference. I 



Integrated ICS Control Box 
with AWiCS 


fiPPLICRTIONS 


MlLITfiRV & COMMERCIfiL 
SIGNIFiCfiNCE 


- Aircraft Communication Systems for CH-53D/E. 
MH-53E, CH-46E, and C-2A aircraft 
• Ships/boats communications 


The excellent performance of the UWB wireless 
intercom system white operating in severe multipath 
environments has been clearly demonstrated in 
numerous field tests onboard a variety of Navy/Marine 
Corps helicopters and fixed wing platforms. The system 
allows crews to untether from aircraft ICS tong cords, 
improving mobility, flight safely and emergency egress. 
Further, replacing the communication cord with the a 
covert UWB RF link dramatically improves operational 
effectiveness without exposing the crew to electronic 
warfare threats. UWB technology can also provides 
industry and consumers with an interference-free 
method of communicating higher-quality audio for 
business, home, and office. 


Aircraft Wireless intercornmunic-ations Systems (AWiCS) i 


• Ground Vehicles Communication Systems 
(Tanks, HUMMVs, fire operations, ambulances) 

• Ground Control Stations 

• Portable radios 

- Home/office intercom 

• High fidelity infant / baby monitor 

• Professional level audio systems 

ABOUT THE COMPANV 

Muitispectral Solutions, Inc. is recognized 
worldwide as the industry leader in Ultra Wideband 
(UWB). an emerging wireless technology for 
communications, precision localization and radar 
applications. Founding Muitispectral Solutions, Inc. 
in 1986, President and CEO Dr. Robert J. Fontana 
(Ph.D. Stanford), has lead MSSI for the last 16 
years, developing a strong reputation for quality 
and innovation. Clientele includes a wide variety 
of Government agencies, military organizations 
and commercial corporations. 
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Native American Technologies Company 



Advanced real-time hardware, tested 
and verified, for defense rrYanufacturing 


BPPLICnilONS 

• ONR DD21; ship hull production 
■ Jet engine repair 

• Armor and artillery systems, remote minefield 
neutralization 

• Spacecraft performance, component production 

• Rapid prototyping for crash and safety testing 

• Storage and safety of spent fuel and 
transportation containers 


RBOUT THE COMPHNV 

Native American Technologies Company provides 
advanced software and engineering solutions for 
welding and manufacturing processes via its standard 
software and hardware products. About fifty percent 
of sales are in the welding industry, with products for 
process modeling, optimization, process monitoring, 
process control, and quality control. N. A. Tech offers 
products and services for CAD-based robot 
operations and programming, metal forming, metal 
alloy design, and general materials and metallurgical 
consulting, The company’s client list includes Ford 
Motor. General Motors, Caterpillar, Daimler-Chrysler, 
Johnson Controls, Tower Automotive, Boeing, 
Lockheed-Martin, Trico Products. Delphi, and 
Hydro Automotive. 


Metal Plate Forming 


ABOUT THE TECHNOLOGV 

The current method of producing three dimensional 
shapes for Navy ship huiis and other structures 
consists of manual thermal forming by skilled labor 
that uses oxy-acetyiene torches and water hoses. The 
process is very costly, labor intensive, inaccurate, and 
slow. Native American Technologies Company (N.A. 
Tech) has developed the Light Induced Thermal 
Shape Forming (LITS-Form) process to address this 
problem. The LITS-Form process uses advanced 
high-energy heat sources, automated manipulators 
to position the heat at precise locations, intelligent 
conWs, and computerized off-line planning. The 
process is cost effective, uses minimal labor, produces 
highly accurate parts, and is up to 100 times faster 
than manual plate forming. 

MILITHRV S' COMMERCIOL 
SIGNIFiCflNCE 

Ship hull plato shaping is critical in NAVSEAs DD21 
program. Manual forming, roll forming, and break 
press forming is very slow and tedious work. Atypical 
Navy destroyer requires many thousands of man 
hours and up to 18 months or more to produce just 
the 3-D ship hull plate shapes. Jigs and templates are 
produced from CAD lofts, then using oxy-acetylene 
torches and water hoses a 1" thick steel plate is 
coaxed into shape. 

The LITS-Form process uses automated and robotic 
forming to reduce cost, improve speed, enhance 
accuracy, and enable better plate shape consistency 
and quality. The LITS-Form process forms the three- 
dimensional plate shapes of a destroyer in about 1-2 
months, thus reducing the production procovss by 
ninety percent and labor cost by at least fifty percent. 
Since the LITS-Fonn process is completely automated, 
adding the plasma cutting option to the system 
eliminates two other InefticienCies: manual pre-cutting, 
of the parts before forming and final manual trim 
cutfing of components after forming. N.A. Tech's LITS- 
Form process and automated cutting option improves 
the speed and accuracy of ship hull plate shaping, 
and reduces cost for a host of other military and 
commercial endeavors. 
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Air-OepSoyabie EKpendabie 
Huiti'-Parameter En'^ironmentai 


Probe f AEMEP) 


HBGUTTHE TECHNOLOGV i 

Navmar Applied Sciences Corporation (Navmar) ; 

has developed critical environmental sensor ! 

technology that can be adapted into the design of ' 
an air-dep!oyab!e, expendable, multi-parameter 
environmental probe (AEMEP). Specifically, Navmar ' 

has produced several innovative sensor technologies ; 
useful in an air deployable, expendable sensor buoy ; 
released to monitor the dynamic open ocean and i 

littoral environments. The AEMEP has the ability to 
collect, process, and remotely transmit via IDIRtUM 
SATCOM environmental acoustic data required 
by the US Navy to enhance anti-submarine warfare 
operations. : 



The AEMEP collects, processes, and transmits 
oceanograpnic ana environmetaf acoustic data 

APPLICATIONS 


M!LITHR¥ & COMMERCIAL 
SIGNIFICANCE 

NAVMAR has successfully adapted the AEMEP 
concept to meet the Navy’s requirements for the 
Tactical Acoustic Measurement Decision Aid 
program, whose goal is to create a next-generation 
"environmental store" of oceanographic acoustic 
data. Navmar’s AEMEP unit has became the basic 
building block system for the development of the 
sonobuoy sensor probe, with recent tests 
demonstrating the ability to collect oceanographic 
data over long periods of time. Since the sensor 
probe is airborne deployable, it allows for a rapid 
response to worldwide threats. The AEMEP is 
efi’icient and cost effective, while traditionally ocean 
survey efforts have been expensive and time 
consuming, The AEMEP’s multiple parameter 
measurement and reporting capability eliminates 
the need for multiple sensor probes and so saves 
money. By empioying this inexpensive, expendable, 
autonomous buoy system, the oceanographic 
community greatly reduces the cost and duration 
of surveying and exploration. 


■ Sea bed classification technology for long term, 
littoral bottom sediment surveys 

• Moored buoy applications for oceanography, 
environmental and weather research 

• Ocean optical properties sensors for fishing 
industry 

■ Commercial oil industry site survey and 
exploration 

ABOUT THE COMPANV 

Navmar Applied Sciences Corporation, a 
professional engineering services firm, has assisted 
clients over the past 20 years in meeting the 
challenges of an ever-changing national and 
international environment. The engineering disciplines 
encompass systems engineering, system design, 
systems integration, life cycle management, 
operations research/cost analysis, software 
development, test/evaluation, and training system 
development. Its subject matter expertise includes: 
air vehicle, material sciences, avionics, air crew, 
electro-optics, acoustic sensor, radar, communication 
and navigation. 
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nGiindt COay (formerly MicroCoating Technologies, Inc.) 
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Embedded Capacitors for Muitichip 
Modules and Printed Circuit Boards 


RBOUT THE TECHNOLOGV 


There is a strong desire among consumers for 
smaller, lighter, and less expensive electronics 
that are reliable and performs welt. Generally, 
electronics are manufactured using discrete 
"surface mount" resistors and capacitors, which 
pose a major barrier to miniaturization. The 
repetitive "pick-and-place" surface mount 
manufacturing procedure is time consuming and 
susceptible to placement errors. nGimat Co, 
has addressed this problem by producing 
innovative thin film materials and passive devices 
that can be embedded within the circuit board, 
thereby freeing up valuable space to allow 
miniaturization. Embedded passives are produced 
through the use of nGimat's Combustion 
Chemical Vapor Deposition (CCVD) and 
NanoSpray(SM) technologies. 


High-density microelectronic packaging and power 

electronics 

Solar cells 

Broadband, electronics 
Superconductors, barrier coating 


RBOUT THE COMPeNV 


Since 1994, nGimat has demonstrated the ability to 
establish successful customer relationships and 
effectively use SBIR funding. Based on technical 
success from funding by the Navy, nGimat negotiated 
a muiti-million dollar long-term development and license 
agreement in partnership with Rohm & Haas to develop 
advanced materials for electronic applications. In 
addition, nGimat recently entered into a licensing 
agreement with M&G Corp, of Italy, the world’s second 
largest producer of polyethylene terephthalate (“PET") 
flat films, to apply the CCVD process to 02 barrier 
coatings on PET. nGimat now has three licensees for 
its CCVD and NanoSpray{SM) technologies. 

Through development efforts such as those funded 
by the Navy, nGimat has built an intellectual property 
portfolio of 30 issued U.S. patents and multiple patent 
applications pending, which covers its raw materials, 
processes, equipment, composition of matter, 
intermediate products and final products. 


MILITflRV 8- COMMERCIOL 
SIGNIFICHNCE 


Embedded capacitors improve electrical 
performance and reliability while reducing 
manufacturing cost and production time. The 
capacitor, using the CCVD process, offer the 
potential for capacitance densities greater than 
200nF/cm^ leakage current densities below 
100nA/cm^ and breakdown fields in excess of 
5MV/cm, The use of embedded passives also 
reduces the amount of toxic lead solder used 
in manufacturing. 
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Noesis, (nc. 


Mat ih in 

Electric Contacts 


ABOUT THE TECHNOLOGV 

As a result of using monolithic carbon brushes on 500 
kW motor generators found onboard submarines the 
Navy has experienced high maintenance cost, frequent 
equipment repair and replacement, and lack of favorable 
working conditions for sailors. Utilizing carbon brushes 
on submarine motors and generators also damages 
rotors and decreases the longevity of the equipment. 

The brushes' electrical conductivity produces shorts, 
grounds and equipment fires. Further, when carbon 
dust from the brushes mixes with oil vapors, electrical 
insulation is softened, resulting in the need to remove, 
re-insuiate, re-install and re-test the units, at great time 
and expense to the Navy. Sailors who clean the abrasive 
carbon dust that builds up from the use of the brushes 
find the work unpleasant, dirty, and repetitive. To address 
the effects of using carbon brushes Noesis, Inc. teamed 
with the University of Virginia (UVA) to develop the 
advanced metal fiber brush (AMFB). 

MILITRRV & COMMERCIBL 
SIGNiFICHNCE 

The AMFB offers significant improvements over carbon 
brushes, During at-sea tests aboard the USS Dolphin 
(AGSS 555) and in land based qualification tests the 
AMFB exceeded all naval technical requirements. The 
brushes' eiectrica! performance is markedly superior - 
and the debris that is produced during use is non- 
conductive. The AMFB achieves greater operational 
availability of critical electrical machines, reduces 
maintenance cost, and Improves environmental living 
and working conditions for sailors. The AMFB is 
applicable for all military motor systems that currently 
employ carbon brushes as well as commercial products 
that are similarly hampered by the effects of carbon dust 
build-up. AMFB technology has shown promise as an 
enabling technology for advanced electric ship drives, 
and it presents an exciting opportunity for manufacturers, 
of electrical motors, that are in need of advanced, !ow- 
electrical-ioss, high current-carrying brushes. 



HPPLiCflTiONS 

- Naval submarine 500kW motor generator 

- Hand-held electric tools 

- Automotive components 

• Motorized wheelchairs 

• Electric ship drives 

- Electric motors 

RBOOT THE COMPflNV 

Noesis, inc, provides program acquisition 
support and technical expertise to federal 
science and technology organizations, It 
facilitates the flow of knowledge and information 
to enhance the quality of technology products 
delivered to end users, Noesis assists 
government customers in determining effective 
ways to transition systems and technologies into 
acquisition from government laboratories to 
industry. Noesis, Inc. and the University of 
Virginia Patent Foundation formed HiPerCon, LLC, 
so as to tap into the large market potential and 
wide spectrum of commercial applications for 
metal fiber brushes. 



“ , * NoonI*- h’i 

!041QBi«tK Font Rujcl. SuiU 

Mandsscis . VA ?0t09 -^bO^ 

WWW no(‘si>-iiu (Oin 
itu (ont 
Art SuiliVfin 


Topic Niimhor: N96-l03{NAVSEii7'''V 

bblfl imosimiMU SS'tOK /•; 

Rovonitc SHOM *■ * ' 'i 





146 



Wideband h\ ■ . ■_ >up 

Coninmnications fWiC| 


I 


vvsc 



VVIC adds up lo 4,608 mbps of adaptive muitl- 
Liser wireless network capacity 


flPPLICBTIONS 

• SCA compatibility 

• Multi-user wireless network 

• HDR LOS communications 

■ Digital modular radio 

ABOUT THE COMPANV 

Nova Engineering, Inc. is an innovative wireless 
data communication product company, it is an 
industry leader in area mobile ad-hoc wireless 
networks, unattended ground sensors, exotic 
modem and waveform development, advanced 
telemetry, and communication development tools. 
Nova has recently formed a separate division. Nova 
Systems Solutions, to focus on software defined 
radios. The division is active in the JTRS program 
and is currently subcontracting with Boeing on the 
JTRS Cluster 1 Wideband Networking Waveform. 
Nova has funded $8.2K for an internal research and 
development project to develop a "SCA Lite" core 
framework for commercial application of WIC. 


I ABOUT THE TECHNOLOGV 

i Nova has developed a spectrally efficient, wideband, 
I nonproprietary, open source example waveform that 
is compliant with software communication architecture 
; (SCA). Wideband Intra-Battle Group Communications 
j (WIC) is designed to be resistant to channel 
1 impairments, commonly encountered in the Navy’s 
j signaling environment. The work realizes ubiquitous 
connectivity through integration of the high data rate 
i (HDR) line-of-sight (LOS) waveform into digital 
modular radio or similar software defined radios, 

I The HDR LOS waveform concentrates users into 
i terrestrial burst rates to 1.536 Mbps operating on 
: 600 KHz of bandwidth. 

MILiTHRV & COMMERCIBl 
; SIGNIFICHNCE 

The US Navy desired a means for HDR LOS 
communications among ships, submarines, and shore 
I sites. Before WIC, the total point-to-point intra-battle 
I group terrestrial data capacity was less than a few 
hundred kbps per ship, The capacity was just 
marginally adequate several years ago, Now, the 
increase in traffic load has resulted in requirements 
far exceeding current capacity. Nova Engineering's 
wireless waveform fulfills the need for increased 
j data capacity. The waveform adds up to 4.608 mbps 
i of reliable, adaptive multi-user wireless network 
I capability to each ship within a battle group. It 
enables fixes to software bugs in the field by 
; incorporating self-enabling error capability, The 
■ waveform has the added benefit of simplified user 
; access and substantially enhanced timeliness/diversity 
of applications executed on the ship. WiC's 
i reference implementation significantly reduces 
; development costs due to new communication 
; waveforms and services that can be added without 
changing the hardware. 







147 


IJnc__ .. onomoys 

Power Generation 


BBOUTTHE TECHNOLOGV | 

Ocean Power Technologies, inc. (OPT) has ; 

developed a revolutionary renewable energy 1 

technology for converting large amounts of reliable j 
and predictable energy in ocean waves into low 1 
cost, nors'poltuting electricity, OPT's proprietary 
PowerBuoy™ wave generation systems are modular ' 
in character with each PowerBuoy wave : 

generation system using a “smart”, ocean-going !• 

buoy to capture and convert wave energy into a i 
controlled mechanical force that drives an electric ; 
generator. The rising and failing of the waves ; 

offshore causes the buoy to move freely up and i 

down, and the resultant mechanical stroking drives i 
the electrical generator. Generally, the generated ; 
AC power is converted into high voltage DC and is ! 
transmitted ashore via an underwater power cable. I 
Large power stations can be economically built by ; 
assembling arrays of PowerBuoy™. The technical ; 
feasibility, the simplicity of deployment, and the : 
survivability in storms of the OPT system has been ; 
demonstrated in several ONR SBiR ocean trials. i 

MILITRRV S' COMMERCIHL 
SIGNIFICfiNCE 

The economic and environmental cost of providing •; 
power to DoD coastal facilities around the world is 
high. In many cases these facilities are totally 
dependent upon fossil fuel to generate power. 
PowerBuoy™ requires no fuel, thereby greatly ; 
reducing the cost of electricity, With the OPT 
systems there are no pollutants, no radioactivity, or 
other environmental problems. The systems can be i 
used for commercial applications to (a) produce low i 
cost electricity for disassociation of sea water into I 
hydrogen and oxygen - the hydrogen can 
subsequently be used as a fuei or in a fuel cell to 
produce electricity, (b) desalinate sea water, and 
(c) natural resource processing/refinement plants. 



HPPLICBTIONS 

• Power generation infrastructure 

■ Standby and operational power for systems left on 
the ocean floor 

• Power generation for the Advanced Deployable 
System 

- Battery recharge at or below the surface of the 
ocean for Autonomous Underwater Vehicles 

- Array of the Autonomous Oceangraphic Sampling 
Networks 

ABOUT THE COMPONV 

Ocean Power Technologies, Inc. is the leader in 
cost-effective, advanced, and environmentally sound 
offshore wave power technology, Navy SBIR funding 
for testing and development of PowerBuoy™ wave 
power generator system has directly resulted in 
increased revenue for the company and potential sales 
from large commercial power generating systems, The 
success of OPT's system is expected to result in the' 
core “building block” for future OPT commercial 
applications enabling OPT to sell products to a broad 
base of commercial applications. 
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Page Automated Tclecommuni 


' Fiber Optic Computer Systems and 
Sensor Technology for Affordability known as 
Smart Skin Array Technoiogy |SSAT| 



flPPlICBTIONS 

- Data link & controls 

• Military uniforms for detection of position and 
communication 

• Fly-by-light 

• Optical Backplane interconnect Systems 

■ Autonomous Space Vehicles 

• Data interconnect: sensing; computer controls 

■ Airframe inclusion 


ABOUT THE COMPONV 

Page Automated Telecommunications Systems, 
Inc. (PATSI) is a leading developer and 
manufacturer of high performance fiberoptic 
interconnect systems. PATSi has a successful 
history in SBIR commercial and military based 
projects. PATSi has skillfully blended innovation 
and pragmatism in the design and manufacture 
of its systems, Patented Flexible Fiberoptic 
Technoiogy delivers high performance, robust, 
scalable products, and the most flexible cable 
assemblies in the industry. PATSI has received 
nine worldwide patents for the SSAT technoiogy. 


ABOUT THE TECHNOLOGV 

Page Automated Telecommunications Systems, Inc. 
(PATSI) developed Smart Skin Array Technology 
(SSAT) as a new and advantageous way of packaging 
fiber optic systems. It is based on an innovative 
optical fiber weaving technology, which allows highly 
dense fiber optic parallel pathways up to 100 channels 
per inch to be manufactured in a repeatable manner. 
PATS! developed SSAT to provide a single scalable 
technoiogy for which the manufacturing process is 
transparent to the customization of fiber optics type 
and number, composite materials, and allows 
customers diversity in application and procedure. 


MILITHRV & COMMERCIAL 
SIGNIFICANCE 

SSAT technology is electromechanical interference 
resistant, flexible, compact, and high-low temperature 
resistant. The technology provides robust structure 
sensing devices and photonic data links for military 
aircraft and space application, its low weight coating 
material decreases carry load, thus increases aircraft 
performance and fuel efficiency, SSAT is an enabling 
technology that is simple in design, reduces the 
number of optica! and non-optical steps required in a 
processing system, decreases systems certification 
cost, and increases overall efficiency. 
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Phoenix Integration 


An '■'■sgnSy-- 

Weapons Subsystem Oeweiopment 


ABOUT THE TECHNOLOGV 

The Nava! Surface Warfare Center has identified 
a need for a parametric, conceptual computer aided 
design (CAD) system for naval gun subsystem 
designs. The software should allow systems 
engineers to share information and collaborate on 
design projects. The level of analysis ranges from 
high level rule-based design to complex analysis 
algorithms. Phoenix integration (Phoenix) has 
developed an engineering software tool that 
addresses these needs with a modeling interface 
and dynamic analysis software. The software links 
multiple computer programs together to afford 
engineers access to all design information in one 
application. The software integrates programs for 
the design and analysis of combat weapon 
subsystems and resolves a compatibility deficiency 
for ship design modules that needed weapon 
system concepts to be configured and analyzed in 
a timely manner, 

MILITBRV & COMMEBCIfiL 
SIGNIFICANCE 

Phoenix Integration's ModetCenteh® is the 
commercial result of this research. ModeiCenteh® 
gives DoD the ability to rapidly develop a single, 
unified picture of cost, performance, and risk for the 
design of weapons subsystems. The modeling and 
analysis tool offers designers a graphical. Interactive 
capability for creating shipboard subsystems In less 
time and at less expense. ModelCenter® allows for 
a better analysis of design altematives. Further, a 
better understanding of the total system is gained 
from a modeling and analysis tool that creates 
multiple subsystems and shows the integration 
between each element. The system quickly 
simulates design performance, which provides 
greater insight into the model's technology. 
ModelCenter® enables greater competitiveness 
among companies by improving productivity and 
allowing engineers to focus on important design 
issues. These efficiencies reduce engineering 
man hours and labor cost, and helps speed 
products to market. 



ModelCenter Design of an Unmanned Aircraft 


HPPLlCRTiONS 

- G-33 Gun Design Group, propulsion design 

• Future combat systems, conceptual design of aircraft 

- Torpedo design, integrated hypersonic analysis 

- Second Generation Reusable Launch Vehicles 

• Aircrafts, space/missiies. satellite design 

- Automotive, electronics 

■ Oil and gas exploration 

ABOUT THE COMPflNV 

Phoenix Integration is in the business of helping 
organizations succeed by improving R&D and decision 
analysis. Its software has been used by a diverse range 
of Fortune 500 companies to improve processes from 
concept evaluation to product Introduction, 

The Navy SBIR funding has been pivotal in allowing 
Phoenix to develop the exact technology needed to make,, 
the company's business successful. As an SBiR Phase.l'li 
company that has successfully transitioned its technology, 
Phoenix has done well in attracting outside investment ■ 
capital. Nine of the top ten defense contractors employ 
Phoenix's software to improve the development of their 
weapons systems. Phoenix has diversified into 
automotive, oil and gas. and electronics markets, with 
15% of its revenue now coming from international sales. 
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Phoenix Science & Technology, Inc. 


Sparker Acoustic Source 
Size Sonobuoy 



5parKGrDUoy fPL 


BPPLICBTIONS 

• TAMDA sonobuoy 

• Submarine countermeasures 

■ Anti-biofouiing, such as control of Zebra mussels 

• Waste water treatment 

- Water disinfection 

- Oceanographic data collection 

• Oil/seismic exploration 

ABOUT THE COMPfSNV 

Phoenix Science and Technology (PS&T), Inc. 
develops and commercializes pulsed acoustic and 
light sources for a wide range of applications. The 
company is focused on R&D, applications, 
prototypes and improvements of innovative 
technologies. NAVAIR SBIR has helped to fuel the 
growth of PS&T from a two person operation in 
1995 at the start of Phase ! to its current 11 
employee company. The success of the Sparker 
has helped expand Sparker applications to NAVSEA 
and commercial clients. Together with its Surface 
Discharge Lamp technology, PS&T now has a 
strong IP position. 


RBOUT THE TECHNOLOBf 

Phoenix Science & Technology (PS&T), Inc. has 
developed a new Sparker impulsive acoustic source 
as an alternative to the chemical explosives currently 
used as a broadband acoustic source. The Sparker 
is a pulsed electrical discharge with a broadband low 
frequency spectrum that is highly efficient in high 
conductivity ocean environments, it offers a safer, 
more controllable, environmentally benign, multiple- 
pulse source for under-water environmental data 
collection and submarine/torpedo countermeasures. 

The Sparker is a part of the Tactical Acoustic 
Measurement and Decision Aid (TAMDA) 
environmental sonobuoy that collects, processes, 
and transmits environmental acoustic data required 
by the US Navy to enhance anti-submarine warfare 
operations in shallow water. 

MILITflHV & COMMERCIBL 
SiGNIFICflNCE 

Navy explosive acoustic sources have 
environmental and safety implications that restricts 
use and impacts fleet operations. The Sparker is an 
electrically driven acoustic source that emits 
pressure pulses similar to explosives, but is safer 
and easier to control, thus reducing the safety and 
environmental concerns of explosives. Unlike 
explosives, Spat1<ers can “pinged" as many times 
as necessary. 
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Ad¥:_ 


•.ne Fuel Monitoring 




ABOUT THE TECHNOLOGV 

Physicai Sciences, Inc. (PSi) has developed an 
in-iine sensor to monitor free water and sediment 
contamination in JP5 aviation fuel carried aboard \ 
naval ships. The Aviation Fuel Contamination 
Monitoring System (AFCMS) utilizes laser-scattering 
technology to analyze the aviation fuel as it flows 
through a pipe and detects between 1-50 parts per 
million of free water and 1-20 milligrams per liter of i 
sediment. PSI's innovative AFCMS is being tested ! 
aboard a Navy aircraft carrier as the culmination of j 
a three-year effort funded by NAVAIR and NAVSEA • 
under the SBIR program. j 


MiLITfSRV O' COMMERCiSL 
SiGNIFICBNCE 

The AFCMS reduces workload of fuel sampling by 
up to 3200 hours per month for an annual savings 
of nearly $1 million per carrier. It can provide fuel 
sampling at commercial airports, fuel storage sites, 
power plants, and can aid in the automation of 
refinery operations. Using the AFCMS reduces total 
ownership costs in virtually any liquid process where 
water or solid intrusions in minute quantities 
constitute a serious problem. The technology has 
expanded expertise in the general area of fluid 
corjdition monitoring and has led to the development 
of sensors for monitoring contamination and water 
in hydraulic fluids and lubricating oils. 



RPPLICfiTIONS 

• Air capable ships 
Carriers 

• Fuel sampling by commercial airports, fuel 
storage sites, and power plants 

• Automation of refinery operations 

■ Sensors to monitor contamination and water in 
hydraulic fluids and lubricating oils 

aeOUT THE COMPeNV 

Physical Sciences, Inc. has developed a successful 
methodology for technology transfer and 
commercialization. Starting with funded research and 
development projects, the company supports the 
development of prototype products and services 
through the pre-commercial stage. Working with 
major corporate partners, PSI then establishes 
focused commercial businesses, joint ventures or 
licensing arrangements that promote rapid penetration 
of growth markets. The SBIR program has played a 
pivotal role in PSl’s technical and commercial 
success, and has been responsible for a family of 
intelligent instrumentation products based on 
proprietary electro-optica! and electromechanical 
technologies, it has also led to the assembly of 
experimental, prototype development facilities at the 
company. PSI is actively seeking licensing 
opportunities and partnerships for commercial 
applications in fluid condition monitoring 
and other market segments. 







152 




ing Syst 




AT'iW“Soiiii0t N[©iVw''. 



ATM-Sonnet (SAKi) Network Node 
offers periofmance advantages for 
surveillance arrays 


BPPLICBTIQNS 

■ Navy fixed deployable systems 

■ NATO Supreme Allied Commander Atlantic 

- Underwater Deployable Acoustic Measurement 
System; Undersea Research Center Broadband 
Towed Arrar Sonar, MOD Wideband Towed 
Array Sonar 

■ Seismic seafloor arrays, seismic towed arrays, 
image sensor networks, video sensor networks, 
urban security, and surveillance networks 


ABOUT THE TECHNOLOGV 

Planning Systems used models and prototypes to 
demonstrate that asynchronous transfer mode (ATM) 
technology offers performance advantages for 
surveillance arrays. Several prototype components 
were developed to use the ATM technology. A miniature 
iow-power ATM-Sonnet network node (SAKI) was 
developed that uses 1 Watt or less power, is only 0.8 
inches in diameter by 4 inches long, and is tolerant to 
3000 PSi. An underwater 4-port ATM switch was also 
developed. The switch is capable of 622 Mbps 
switching speeds, low power, and has configurable 
physical layer interfaces to support bridging networks 
with disparate protocols and interfaces. By leveraging 
recent advances in ATM telemetry, these prototypes 
enabled Planning Systems to build a surveillance 
array sensor system that maximizes the benefits of 
open-architecture ATM technology while solving issues 
such as coherent sample rate clock distribution across 
sensor nodes. 


BBOUT THE C0MPRN¥ 

Planning Systems, Inc. is a diversified high- 
technology company, founded in 1972 and 
head-quartered in Reston, VA, It employs more 
than 300 technical staff in multiple locations 
nationwide. PS! provides applied science and 
systems engineering expertise, information 
technology applications and solutions, and custom 
products to the Federal Government and 
commercial clients. Fiscal year 2001 revenue was 
$35 million, and revenues in FY2001 grew to $38 
million. PSI has successfully performed on more 
than 400 government contracts and has won 
numerous repeal awards with over a dozen Federal 
agencies, it has consistently demonstrated that it 
not only has the technical breadth and depth 
required to support mission critical activities but is 
uniquely qualified to do so. 


MILITRBV & COMMERCIRL 
SIGNIFICfiNCE 

ATM technology is compatible with standard network 
infrastructure gear and allows a low latency for real- 
time applications, it provides a low-power fundamentai 
electronic building block for sensor networks and 
network -centric systems. The Department of Defense 
and joint forces are migrating to network-centric 
systems (NCS). The use of sensor network systems 
(SNS) increases accuracy, improves operational 
picture, facilitates faster response, and decreases total 
cost of system ownership. The SAKI network node and 
the 4-port ATM switch enables maximum use of NCS 
and SNS by reducing network power, weight, and size 
by a factor of 10, which enables network-connectivity 
in space and power constrained applications. 






Flexible & /Affordable C 'J ' 
Tactical Weapon Simulations 
Trainir Maintenance 



Multi-Tube Weapon Simulator (MTWS) 

flPPLlCRTIONS 

• Simulation and training 

• Horizontal and vertical Tomahawk missiles 

• MK-48 ADCAP torpedo 

ABOUT THE COMPHNV 


ABOUT THE TECHNOLOGY 

Historically, commercial off the shelf (COTS) 
software has not been widely accepted beyond 
signal processing and display technology nor 
considered suitable for sensor and weapons 
applications. However, Progeny Systems has 
proven that COTS can be utilized for unique 
sensor and weapons applications that meet ail 
shipboard requirements. The Multi-Tube Weapon 
Simulator (MTWS) software is a stand-alone 19- 
tnch equipment rack, based on industry standard 
interfaces and protocols. It uses HTML and Java 
supported displays and C simulation codes to 
allow easy operator setup and control. Progeny 
Systems developed MTWS to afford the U.S. 
Navy Submarine Force the ability to 
simultaneously simulate and provide training on 
all vertical and horizontal weapons. MTWS 
supports simultaneous simulation and training for 
the 16-Tube SALVO launch of all 4 horizontal 
and 12 vertical weapon tubes, as well as, current 
horizontal and vertical Tomahawk missiles and 
MK-48 ADCAP Torpedoes. 

MILITARY & COMMERCIAL 
SIGNIFICANCE 

Progeny’s MTWS improves weapon simulation 
and training, lowers maintenance expenditures, 
and provides greater savings for the Navy’s 
submarine fleet. It is ninety percent less 
expensive than current simulation software. 
Application upgrades, weapon simulation, and 
training support are simple and adaptable to 
other Navy simulation and training platforms. 


Since incorporation in 1995, Progeny Systems 
Corporation has provided high quality engineering 
services to the United Stales Navy, Air Force, DARPA 
and corporate customers. In August of 1996, Naval Sea 
Systems Command awarded Progeny its first Small 
Business innovative Research (SBIR) contract. Since 
then. Progeny has performed numerous SBIR contracts 
for the Navy, Air Force, and DARPA. Many of these 
contracts irwolve leveraging commercial technologies ' 
(e.g., Internet and COTS products) into special customer! 
applications, reducing life cycie cost and improving • 
system performance. Progeny Systems attributes a 
significant amount of its growth to the MTWS and the - 
Navy SBiR programs. Over the past three years, the 
company has increased to about 190 employees, 
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PROMIA, tnc:' 


Intelligent Agent Security 
Module flASMI 



determine mi.suse 


BPPLICHTiONS 

- Fleet Network Operating Centers 

• Navy Component Task Force 

• SPAWAR Systems Center Labs 

• Aircraft carriers and Flag command ships 

• Commercial versions of the !ASM product are 
available as a security Internet appliance 


eBOUTTHE COMPfiNV 

PROMIA is a leading developer and supplier of 
distributed object and component security tools that 
are based on open standard components with 
advanced analytic capabilities. Its products are used 
in environments requiring high security, high reliability, 
high performance and scalability. Since the early 
1990’s PROMIA has been in the forefront of 
developing software infrastructure solutions based 
on object oriented technology and open standards 
for organizations worldwide. 


: ABOUT THE TECHNOLOGV 

I lASM is a high-speed secure distributed agent 
i based system, operating as a single analytical and 
i statistical processor, which connects agents 
[ gathering network information from many contractor 
; and government off-the-shelf sources. lASM 
1 “watches" network traffic on many levels to 
! determine misuse, fraud, or attack. Information is 
I analyzed at the agent level, normalized and fused 
; as it is sent to multi-ievel lASM servers. The data 
I is correlated and analyzed further to determine 
I cyber attack profiles in real time. Results are 
i translated into simple English, for Navy watch 
: standers and centralized analysts, to help them 
’ monitor the electronic terrain of their global networks. 

MlLITfleV & COMMERCIBL 
i SIGNIFICfiNCE 

Analytic capabilities can now accurately identify, 
i source, and isolate cyber attacks. The lASM system 
I reduces false positive network intrusion alerts to 
I less than 1 percent and improves identification of 
I network attacks by 64 percent. The system provides 
: accurate and timely situation awareness, and 
I delivers better forensic analysis, data reduction, 
i graphic display reporting, and incident response. 

■ The technology detects novel non-signature 
: attacks with cluster attack analysis and anomalous 
I intrusion detection. 



PROMIA, Inf 
1 60 SpCLir Street 41^320 
SiUi f I ciHLiSLO. CA 041 05 
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www.promin com 
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Secure internet Protocol (IP) 
Multicast fSIM) 


ABOUT THE TECHNOLOGV 

Scientific Research Corporation (SRC) developed 
a secure internet protocol (IP) multicast (SiM) 
solution that is compatible with existing Navy 
shipboard networks and various voice compression 
algorithms. The result is a robust combination of 
voice quality and bandwidth utilization for the 
Navy's wireless environment- SRC's software- 
based SIM solution combines the bandwidth 
efficiency of multicast with the confidentiality of IP 
security (IPsec) for need-to-know separation in a 
security domain. Multicast group management 
provides scalable, secure, and manageable data 
networking for Type 1 encrypted traffic - common 
for inter-ship tactical wireless links. The SIM 
architecture enables centralized network 
administration by separating the process-intensive 
operations of traffic encryption and key management. 


MILiTRBV O' COMMEBCIHL 
SIGNIFICfiNCE 

SIM enhances support of confidential group 
communications by combining non-reputable 
multicast group membership, source authentication, 
and data-encryption key generation. 

Military grade IPsec encryption (Type 4 ciphers) 
provides confidentiality that is transparent to user 
applications, Its public key infrastructure, common 
access cards, and multicast key distribution enable 
robust key and group management. 



SRC’sset . . ....solutionis 

compatible with existing Navy shipboard networks 

RPPLfCBTIONS 

• Integrates with legacy Navy communication 
networks such as Secure Voice-21 Gateway 

- Interfaces with commerdai routers, low-rate radio 
frequency modems, multiplexers, hardened 
phones and wireless handsets 

• Enables multicast in secure IP networks 

ABOUT THE COMPRNV 

SRC is a provider of high-tech products and services 
to government and commerdai customers requiring 
innovative communications, signal intelligence and 
radar systems. SRC’s networking expertise includes 
wireless communications, mobile ad-hoc networking, 
quality of service policy management, security/key 
management, hardware-in-the-ioop simulations, and 
covert waveform development. 
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Smiths Detection - Pasadena developed a wear- 
: abie personal protective badge that continuousiy 
! monitors the atmosphere for chemical threats. The 
: badge utilizes a iow cost and low power 
i nanocomposite sensor array to detect the presence 
' of chemical threats in the air. The sensor array is 
I rugged and the response is repeatable enabling 
i multiple measurements. The sensor array is highly 
; sensitive to chemical warfare agents and toxic 
industrial chemicals. The badge produces audible 
: and visual alarms when a chemical threat is 


Chemical 


nPPLICHTIONS 


detected. The Marine Corps anticipates using this 
technology for personal protection. 


• Military; Personal protection; integration into 
existing systems - helmets, masks, sensor 
suites 

• Homeland Security; Coast Guard, Customs, 
Border Patrol 

• First responders; Police, Fire and HazMat Teams 

• Industrial: individual protection for hazardous 
chemicals; leak monitoring 

OBQUT THE COMPHNV 

Smiths Detection - Pasadena, formerly Cyrano 
Sciences, tnc,, is focused on providing chemical 
and biological sensors and software solutions for 
defense, homeland security, industrial and 
commercial markets, Since 1997. Smiths Detection- 
Pasadena has directed its efforts to creating tow 
cost, low power chemical sensors and sensor 
systems that are capable of capturing and 
interpreting data, providing real time notification and 
information as needed. Based on technical success 
with the chemical detector badge. Smiths Detection- 
Pasadena has acquired significant additional 
funding for commercialization into other military 
and civilian sectors. 


MILITfiBV & COMMERCIflL 
SIGNIFICANCE 

Smiths Detection - Pasadena's badge monitors, 
detects and notifies individual wearers of exposure 
to a chemical threat. No user interaction is required, 
This provides each individual with early warning and 
a margin of safety to don protective gear. Data is 
logged continuously for validation and verification 
and can be downloaded to a computer for archiving 
and analysis. 

The badge is a true dual use technology and is 
ideally suited for protecting personnel in a variety 
of security and industrial settings. Sensor arrays 
can be manufactured for specific purposes and 
interchanged and chemical libraries updated for 
new or expanded threats, Future versions of the 
badge for civilian use will include wireless 
networking to report and record exposures in 
real-time over LAN/WAN systems, 
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Stottlur Henke As 


Acoustic Anaifsis inteiligeiit 
Tutoring System fAAITS) 


HBOIJT THE TECHNOLOGV 

AAITS is an artificia! intelligence tutoring system 
developed for naval sonar technicians. The software 
teaches trainees how to analyze acoustic signals in 
order to detect and classify undersea and surface 
targets. AAITS uses artificial intelligence to evaluate 
-Students' performance and provide immediate 
feedback. By simulating scenarios realistically, the 
intelligence tutoring system provides students with 
considerable experience at a fraction of the cost of 
other training methods. 



AAiTS Tutoring System 


BPPLICRTIONS 


MILITflRV & COMMERCiet 
SI6NIFICBNCE 

Developing the skills needed to detect and classify 
undersea vessels requires extensive practice in sonar 
data analysis, instruction from experts, and 
individualized feedback. The scarcity and cost of 
expert instructors and the large number of students 
requiring individualized tutoring made it difficuit to 
provide extensive scenario-based training. The lack 
of real-world learning opportunities was also an 
impediment, By automating the evaluation of each 
student’s analysis, AAIT enables instructors in large 
classroom settings to provide students with more 
practice-based learning, in less time. AAITS can be 
used to maintain organizational expertise in undersea 
acoustic analysis. 


• Navy (DoO) education and training 
(employed at eleven sites) 

• Medical imaging 

• Homeland security (e.g., baggage screening) 

• Aerial and satellite images for intelligence, 
damage assessment, and earth science 
research 


HBQUT THE COMPHNV 

Founded in 1988, Stottler Henke Associates, Inc. 
applies artificial intelligence and other advanced 
software technologies to solve problems that 
defy resolution using traditional approaches, The 
company delivers intelligent software solutions 
for education and training, planning and 
scheduling, knowledge management and 
discovery, decision support, and automated 
computing. Stottler Henke's clients include 
manufacturers, retailers, educational media 
companies and government agencies, 
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ThermoAnalytics, Inc. 


Raf-Tracing TocJ for 



for'Pro/E 


ePPLICfiTiONS 

• Vulnerability assessment: Future Combat System 
Army, AAAV Marines, DD(X) Navy 

- Solar Loading through Glass for Thermal Analysis 
(Military and Commercial } to design efficient dimate 
control systems 

• Enhanced Ray-Tracer for IR Signature Code to 
produce faster speeds and higher accuracy analysis 

• Pro/E Plug-in for Thermal and IR Signature codes 
(Military and Commercial) increases the efficiency of 
thermal management design 

• BRL-CAD to STEP Converter 

• Ray-Tracer to be used in computing Plume Radiance 

• Mesh mapper for mapping Hi-Res CFD to Lo-Res 
Thermal 

HBOUT THE COMPflNV 

ThermoAnalytics, Inc. has established itself as a leading 
infrared modeling and software development company 
that provides software and services to both commercial 
and government customers. Derivative software from the 
raytracing tool has resulted in additional consultation on 
modeling, analysts, and signature management design 
from Northrop Grumman Ship Systems for the DDX 
program. ThermoAnalytics recently developed a new 
mesh mapper for mapping Hi-Res CFD to Lo-Res 
Thermal that has become a major commercial feature of 
its latest commercial software release. Revenue 
generated from the SBIR effort has broadened the 
technology base and has helped the company achieve 
25% annual growth in sales and staffing. 


eeOUT THE TECHNDLOGV 

Cunent state-of-the-art survivability assessment 
software uses a Computer Aided Design (CAD) to 
generate 3D target descriptions of mode! threat 
penetration and damage. A “ray tracing" program is 
used to simulate the target/threat interaction by 
taking a ray and passing it through a target to 
produce geometric intersections between the ray 
and the target. Standard vulnerability tools depend 
on a single ray tracer that requires the program be 
in Ballistic Research Laboratory Computer Aided 
Design (BRL-CAD) constructive solid geometry 
format. In general, designers and analysts employ 
commercial CAD packages that typically use a 
boundary representation to represent solid geometry. 
The conversion of the geometry from a commercial 
Pro/ENGINEER format into a BRL-CAD format is an 
extensive effort and sometimes produces results 
that are not optimal for vulnerability assessment. 

ThermoAnalytics developed a ray tracing tool that 
uses an open and standard interface to directly 
interrogate the Pro/ENGINEER geometry, as well 
as. other CAD packages that support the STEP 
(STandard for the Exchange of Product model data) 
file format. The tool eliminates the need to 
perform geometry conversions to BRL-CAD 
format. It supports not only vulnerability assessment 
needs, but signature and reparability assessments, 
and many other commercial applications. 

MILITHRV & COMMERCieL 
SIGNiFICflNCE 

The capability to directly interrogate Pro/ENGINEER 
geometry produces significant savings in the time - 
and effort required to perform survivability 
assessments. The ray-tracing tool enhances the 
accuracy of performing functions, such as Solar ' 
Loading through Glass for Thermal Analysis. 
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Manufacturing of Designei^ . 
Foams for Mawai Structures 




eeOOTTHE TECIINOLOGV ! 

Touchstone Research Laboratory developed a carbon j 
foam structural material made from coal, called | 

CFOAM® that uses carbon foam as a technology j 
platform for shipboard applications. CFOAM is | 

inexpensive, lightweight, fire-resistant, impact- ! 

absorbing, and can be thermally insuiative or I 

conductive. Its electrical resistivity can be varied over ; 
nine orders of magnitude. This versatile, next- i 

generation material has been produced in a variety of ; 
forms from thin sheets to near-net-shape 3D 
components. The material can be cut, milled, turned, 
etc., with conventional equipment and tooling. CFOAM • 
can accommodate metali 2 ed coatings using flame- 
spray techniques, allowing fasteners to be readily ; 
attached. Integration with other materials, including 
impregnation with phenolic or other resins or 
laminates, can be accomplished using commercially ; 
available equipment. 


MiLITfIBV & COMMEeCIflL 
SIGNIFICANCE 


■ 'Iv;- 


"CFOAM 

flPPLiCeTIONS 

• Ships; reduced radar signature deckhouse and 
island structures 

• Aircraft carriers; jet blast deflectors 

- Bulkheads and decks; thermal, fire and ballistic 
protection in high-risk fire zones 

• Aerospace; rocket motors, heat transfer systems, 
radar and antennae systems 

• Energy; heal exchangers, fuel cells, battery 
electrodes, and electrochemical ceils 

• Automotive; catalytic converters, crush zone 
capsules, brakes, and bumpers 

• Home and commercial building: insulation, fire 
blocks, ceiling tiles, and prefab walls 

• Carbon foam propulsion, radar & composite 
manufacturing 




CFOAM's versatility as a technology platform in 
support of Navy projects is wide-ranging. Serving as 
an ideal replacement for materials like balsa wood, 
polystyrene foams, steel and composites, the benefits 
of Touchstone’s carbon foam include; low density, 
excellent thermal and fire protection, ballistic protection, 
electromagnetic interference (EMI) shielding, light 
weight, corrosion resistance, high mechanical strength, 
acoustic and thermal insulation, tailorable signature 
characteristics, and low toxicity, 

CFOAM can replace a variety of materials in the 
commerciai market including steel, aluminum, titanium, 
composites., ceramics, carbon, graphite, concrete, 
plastics, fiberglass, fire brick, fiberboard and more. 
CFOAM is an ideal composite tooling material due to 
its low coefficient of thermal expansion. 


ABOUT THE COMPANY 

Touchstone Research Laboratory is a woman- 
owned metals and materials research and 
development firm. Touchstone's engineering staff 
works in the areas of product and process 
development, industrial problem solving, materials 
testing services, applied materials R&D, and special 
lest equipment. Since 1998, Touchstone has been 
awarded a number of SBIR Phase i. II. and ill awards 
in several technology areas. Twice a winner of the ■ 
Tibbetts Award for exemplifying the very best in SBIR 
achievement, Touchstone has more than doubled its 
size in the last six years, in September 2004. R&D 
Magazine recognized Touchstone s CFOAM as 
one of the 100 most technoioqicaliy significant 
products introduced into the marketplace last year. 
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Cosite interferersc© Mitigation De¥ice 



flPPLICBTiONS 

• Marine Corp: AAAV (now EFV) and AAV radio suites 

- Navy; JTRS radios, on-board radar systems 

• SINCGARS radios on Bradley, Abrams M-l Tank 

■ AN/ARC-210 radios on Hawkeye E2-C, Growler 

EF-18G, F-14, A-10 

- Amphibious and land cor>ibat platforms 

ABOUT THE COMPflNV 

Since its founding in 1977, Zeger-Abrams Inc. (ZA) 
has been developing and applying advanced signal 
processing techniques, with emphasis on the 
simultaneous suppression of radio frequency 
interferences (RFi) and enhancement of desired signals. 
As part of and in addition to its work in the field of cosite 
interference mitigation, ZA has expertise in RFi 
suppression, adaptive nulling antenna arrays, 
communications and radar, ECCM, direction finding 
and navigation, power amplifier adaptive linearization, 
co-channel spectrally-overlapping signal separation, 
multipath signal component suppression, spread 
spectrum multiple access CDMA communications, and 
ultrasonic detection and location of cracks developing 
inside pipe walls. 


i ABOUT THE TECHNOLOGV 

; As telecommunication systems grow in complexity, 

; more and more antennae and radios using legacy 
; and wide band waveforms are being placed upon a 
; single ground vehicle, ship or aircraft. The resultant 
I interference due to coupling between transmitting 
; and/or receiving elements can stress the operation 
I and integrity of the platform's crucial communications 
; navigation and radar systems. This problem is called 
i cosite interference. Cosite interference can corrupt 
i signals with noise, deteriorating the quality of 

• communications. It also can cause jamming and 

• result in complete interruption of already established 
communications. The three causes of cosite 

; interference are; (1) high power transmit signals that 
i overload the linear range of the receiver; 

' (2) transmitter noise and spurious sidebands entering 
; the receiver; and (3) nonlinear intermodulation 
: products created from the transmitter signal entering, 
i or generated in, the receiver and other transmitters. 
Zeger-Abrams Incorporated (ZA) has developed a 
multifaceted approach combining RF adaptive 
interference cancellation, and RF filtering to greatly 
minimize all three of these cosite interference 
! mechanisms, even under the severest conditions. 


MILITflRV & COMMERCIAL 
SIGNIFICHNCE 

ZA’s Cosite Interference Mitigation Device (CIMD) 
is a ruggedized interference minimization system 
developed for the AAVC7A1 and other military 
amphibious and land combat platforms. The CIMD 
allows such vehicles to operate multiple modern 
frequency-hopping radios with minimal degradation 
to voice and data reception due to cosite interference. 
The CIMD offers gains both for VHF SINCGARS 
waveforms and for UHF HAVE QUICK and SATCQM 
waveforms. The CIMD design has the additional 
advantage of reducing the number of vehicle-mounted 
antennas from eleven to five. The CIMD has wide 
application and provides the Navy with a blueprint 
for the management of cosite interference on its 
ground vehicles, ships, and airborne platforms for 
existing VHF and UHF radios, the new JTRS radios, 
EMC and on-board radar systems as well. 
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Navy SBiR STTR Program Points of Contact 


m 

Program Managers 

Acting SBIR Program Manager 
STTR Program Manager 

John Williams 
(703) 696-0342 
wi!iiajr@onr.navy.mil 

Marine Corps Systems Command 

Paui Lambert 
(703) 432-3502 
!ambertpa@mcsc. usmc.mil 

Nava! Air Systems Team 

Caro! Van Wyk 
(301) 342-0197 
carol. vanwyk@navy.mii 

Naval Sea Systems Command 

Janet Jaensch 
(202) 781-3728 
jaenschj!@navsea,navy.mii 


Nawal Air 
Systems Team 

Deputy Program Manager 

Janet McGovern 
(301) 342-0215 
janet.mcgovern@navy-mil 

Program Liaison 

Kim Berche 

(301) 342-0213 

kimberiy.berche@navy.ni! 

Transition Manager 

Jerry Rubinsky 
(301)342-9355 
jerry.rubinsky@navy.mil 



Office of Naval Research 
Cathy Nodgaard 
(703) 696-0289 
nodgaac@on r. na vy. m ii 

PEO C41 & Space/SPAWAR 
Linda Whittington 
(858) 537-0146 
iinda.whlttington@navy.mi! 



information, Simulation & Modeling 
Thomas Franz 
(407) 380-8393 
thomas.franz@navy.mil 

Weapons Division 

Bill Webster 

(760) 939-1074 

wil!ard.webster@navy.mil 
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liawal Sea Systems 
Sponsors and 
Representatives 

MAVSEA Directorates 
Gai! Williams 
(202) 781-3757 
wiiriamsge@navsea.navy.mi{ 

PEO-Carriers 
John Nunnery 
(202) 781-0772 
nunneryjs@navsea.navy.ini! 



PEO'Ships 

Dr. Richard Vogelsong 

(202)781-2638 

vogelsongrd @na vsea . n a vy. rn i ! 

PEO’Integrated Warfare Systems (iWS) 
Douglas Marker 
(202) 781-1955 
markerdj@navsea.navy.mii 

PEO-Littorat & Warfare (L.MW) 

Paul Hagan 
(202) 781-0617 
haganfp@navsea.mii 

PEO-Submarines 

Richard McNamara 

(202) 781-4002 

mcnamararr@navsea.navy.mil 


Nava! Sea Systems Warfare Centers 


Naval Surface Warfare 
Center/Carderock 

James Wood 

(301) 227-2690 

woodje@nswcc,navy.mit 

Naval Surface Warfare 
Center/Crane 

John Dement 

(812) 854-4164 

dementJohn@Crane.navy,mii 


Naval Surface Warfare 
Center/Crane 

Brooke Pyne 

(812) 854-3310 

pyne_e@Crane.navy.mii 

Naval Surface Warfare 
Center/Dahigren 

Joe Garcia 

(540) 653-6950 

garciajp@nswc.navy.mi! 


Naval Surface Warfare 
Center/fndian Head 

Nancy Johnson 
(301) 744-2575 

]ohnsonnc@nswcihmid.jh,navy.mii 

Naval Undersea Warfare 
Center/Newport 

Jack Griffin 

(401) 832-7283 

griffinjf@npt.nuwc.navy.mil 


Additlonai Program Managers 


Naval Facilities 
Engineering Command 

Nick Oiah 
(805) 982-1080 
nick.olah@navy.mil 


Strategic Systems 
Program Office 

Charles Marino 
(202) 764-1553 
Charles. marino@ssp.navy.mii 


Naval Supply 
Systems Command 

Joe Gaines 
(717) 605-3405 
joe,gaines@navy.mi! 
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his publication is sponsored by the Navy's SBIR/STTR program. 
The content does not necessarily reflect the position or policy 
of the Department of the Navy or the Federal Government; 
no official endorsement should be inferred. 


The Success Book was produced by DJA & Associates 

www.djaandassociates.com 
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The SBIR and STTR Programs 

Congress established the Small Business Innovation Research (SBiR) and Small Business Technology Transfer (STTR) 
programs to provide small businesses and research institutions opportunities to participate in government-sponsored 
research and development (R&D). 

The goals of the SBIR and STTR programs are to: (1) stimulate technological Innovation; (2) use small business to meet 
Federal R&D needs; (3) foster and encourage participation by socially and economically disadvantaged small business 
concerns (SBCs), and by SBCs that are 51 percent owned and controlled by women, in technological innovation; and 
(4) increase private sector commercialization of innovations derived from Federal R&D, thereby increasing competition, 
productivity, and economic growth. 

While STTR has the same objectives as SBiR regarding the involvement of small businesses in Federal R&D and the 
commercialization of their innovative technologies, the STTR program requires participation by universities, federally 
funded research and development centers (FFRDCs), and other non-profit research institutions. 

Both the SBiR and STTR programs use a three-phase program structure, reflecting the high degree of technical risk 
involved in developing and commercializing cutting edge technologies. 


• Phase I is a feasibility study that determines the scientific, technical, and commerciai merit and feasibility 
of a selected concept. Phase i projects are competitively selected from proposals submitted against 
solicitations. Each solicitation contains topics seeking specific solutions to stated government needs. The 
SBIR and STTR Phase! selection process is highly competitive, with about one out often submitted Phase ! 
proposals receiving awards. 

• Phase ii represents a major R&D effort, cuimiriating in a well-defined deliverable prototype {i,e., a 
technology, product, or service). The Phase ii selection process is also highly competitive. Successful Phase ! 
contractors are invited to submit Phase II proposals as there are no separate Phase I! solicitations, 

• In Phase lil, the small business or research institute is expected to obtain funding from the private sector 
and/or non-SBiR/STTR government sources to develop the prototype into a viable product or service for 
sale in Government or private sector markets. 



i'BNI' i 

STTR 

PHASE! 

6 months 

$70,000 max 

6-U months 
$100,000 max 


4’inonth option (Goyernment's disnetion) 

$50,000 max, to fund interim Phase It effortsfC.; .T ■} 

No option 

PHASE It 

2 years 

$730,000 max 

2 years 

$750,000 max 

PHASE liPbs 

1 year 

$500,!^ m^ thtrd-party matdi^ifiinds} 

N/A 

PHASE iir 

Unlimited time 

Non-SBIRfunding 

Unlimited time 

Non-STTR funding 


The following success stories highiight the positive impacts made by small businesses that successfully transitioned 
their SBtR/STTR research into operational capabilities or to the commercial marketplace. 
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I^The Commumcation-Etectronics Researdi, 
Invested ewer V 
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' product sales are forecasted to be 
l\ SI IMm 2006-07. 


itraiiiftaiii listaotooj for Sgficur Ntrscs-k Conifr,:«rsr,s- 


Irniovitiye Wireless fee^nslsgles, Inc. 

Forest, VA 

wwwJwtwireie5s.com 

sales@iwtwireiess.com 


To conduct effective military operations on 
diverse urban and rural terrains against an enemy 
embedded in and indistinguishable from the 
iocai populace, Soldiers require accurate and 
comprehensive situational awareness data. Self- . 
forming, low power, wireless unattended ground 
sensor (UGS) networks are one means to meet this 
requirement. UGS networks face the challenges 
of maintaining continual communications under 
harsh decentralized deployment scenarios, with 
limited or no available infrastructure. Innovative 
Wireless Technologies, Inc. (IWT) developed a 
complete communication suite that enables 
UGS ad hoc mesh networks, iWT's solution 
optimizes use of radio frequency technology, 
sensor type, latency of event transmission, and 
data routing within a limited battery budget in 
three components: hardware radio platform, 
mesh protocol stack, and mesh management 
tool. This modular platform development 
approach has produced derivative products and 
demonstrations with diverse deployment needs. 


JIT 

"Unattended ground sensor systems 
face the challenges of maintaining 
continual communications under harsh 
decentralized deployment scenarios..." 


Phase III Impacts 
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CALL TO PeTY! 


U.5. Army Engineer Research and Dev 


North Andover, MA 

www.flidata.com 

information@flightiandata.com 


Flight Landata, fnc designed, tested, and built 
an integrated aeriai imaging system called 
Precision Geo-Reference Digital Airborne Camera 
System (PG-DACS) which became the Engineer 
Research and Development Center's Buckeye 
Sensor System. The Buckeye System’s most 
notable contributions have been in support of 
Operation Iraqi Freedom (OIF) and Operation 
Enduring Freedom (OEF) in Afghanistan. The 
aerial system is platform independent and 
weighs approximately 30 pounds. The Buckeye 
Sensor can operate at a variety of altitudes based 
upon the desired image resolution and image 
swath width, and a variety of configuration 
options can meet each tactical application. The 
system is comprised of a digital camera to take 
near vertical pictures of an area; gyroscopes to 
measure the roll, pitch, and yaw of the aircraft; an 
accelerometer, ■ an encased 
processor and data storage 
system; and a laptop used , . ... 

to control the sensor and 
monitor the collection while ; 

inflight ’H 


"The Buckeye Sensor System was 
cited as one of the reasons ERDC was 
selected as the 2005 Army Research 
Laboratory of the Year, the highest 
Army research and development 
award given." 


Phase III Impacts 


Army Engineer 
jment Center (El 
te duration/inde 
r contract to fuft 
)ystem after use 
nand Enduring'! 


'rograms 
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U S Army Spdce and Defense 


ingli iitegritii ipaoe Pietare 


21it Ginlur^ Systeis, Ino. 


Herndon, VA 

www.21csi.com 

info@21csi.com 


Because operational capability gaps limit rapid 
decisions based on situational awareness in 
space, the Army is developing intelligent Agent 
Software to provide real-time course-of-action 
(COA) support based on predicted events. 21st 
Century Systems’ Joint Awareness Warfighter- 
Space (JAWS) addresses a consolidated list of 
Army Essentia! Single Integrated Space Picture 
(SISP) Capability Needs. These requirements 
include integrated situational awareness for 
better control of the battlespace; transformation 
of space-based data into actionable knowledge; 
assessment of the impact of space and terrestrial 
weather on the status of satellite links; 
improvement of GPS navigational 
accuracy; and use of predictive 
analysis to reduce fratricide and 
collateral damage. For planning, 

JAWS assists in performing timely 
space planning (Deliberate, Crisis 
Action, and Mission Planning), 3 
provides automated COA , 
development capability, and reduces 
the space operator's decision , 

cycle. The Space and Missile 
Command will continue to pursue 
SISP technologies, such as JAWS, ^ 

to meet Future Force Space 
situational awareness needs. 


"Army Single integrated Space Picture 
technology programs are addressing 
critical Space situational awareness 
needs and are set to transition 
to Soldier programs. " 


Pfogiams 
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iolii-Gwcefliiti Aoeeifii; ieiiiere 


SGiiUtiflo AppfiGatisiis & iesearcfi 
Aiioeiates, !nc. 

Cypress, CA 

www.sara.com 

information@sara.com 


Flow noise limits the applicability of acoustic 
detection/tracking arrays on mobile platforms 
and must be reduced for accurate acoustical 
detection of targets at tactically significant 
ranges, in conditions of high winds and/or 
high vehicle velocities. Scientific Applications 
& Research Associates, Inc. developed an 
acoustic sensor array for ground vehicles that 
dramatically decreases associated flow noise 
and local acoustic noise. Further advances to this 
technology include sensors for aerostat platforms; 
ground-mounted counter-mortar systems: 
vehicle-mounted counter-sniper acoustic sensor 
systems; expanded acoustic frequency ranges 
for the detection of a variety of acoustic signals; 
a conformal mounted design; mechanically 
rugged designs; and dust and water resistance 
and a stand-alone windscreen/sensor for use in 
gunshot detection. 


'The Noise-Cancelling Acoustic Sensor 
allows for greater accuracy in detection, 
location and classification of ground 
vehicles, small arms fire, and 
mortar and artillery fire." 


’rogtams 
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iliHHlIli'MiiiiiiniiMHUiiitiiin 


Matin Goiponeati Healtti aai Uiaie ioaitoriai ifitn 


Poway, CA 

wwwJac-online.com 

jnfo@iac-online.com 


Helicopters produce significant vibrations 
that cannot be fully eliminated and must be 
considered in the reliability and maturation of 
aircraft components. Intelligent Automation 
Corporation developed a low cost regime 
recognition capability and integrated it into its 
Helicopter Usage Monitoring System (HUMS) 
as an extension to the U.S. Army’s Vibration. 
Management Enhancement Program (VMEP) for 
the AH-S4, UH-60 and CH-47 aircraft The software 
lets the Army aviators know how an aircraft is 
operating and subsequently how component 
damage is being accumulated. Helicopter 
operations benefit from continuous monitoring 
of adverse vibrations, reduction of controllable 
vibrations, and use of vibration characteristics to 
predict component faults. This system has been 
installed in helicopters deployed throughout the 
world. Aircraft equipped iAJL. 

with the regime recognition 
system eliminate time-based 
maintenance procedures that nm 

will save millions of dollars for the 
Army over the life of the aircraft. 


" ..I should be thanking you all for the 
support and the impact this system has 
had on our maintenance program. . . 
which uftimately equates to combat 
power.” From a Battalion Commander 


Pfogiams 
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lEil Teelinslagiii, Ins. 

Riverside, CA 

www.iscatech.com 

info@iscatech.com 


!SCA Technologies, Inc. provides integrated pest 
management solutions that are economical, 
effective, environmentally friendly, and 
importantly, do not have the harmful side 
effects of many conventional pest management 
techniques that rely solely on insecticides. ISCA 
Technologies created compositions mimicking 
host {i.e., human) skin and modified them using 
a patented synthetic method, which closely 
recreates for the mosquito a complete "olfactory 
sensation" associated with a host Traps baited 
with these artificial "sensory correct" profiles 
trigger rapid responses from female mosquitoes, 
inducing host seeking and feeding behaviors. The 
traps are also collapsible, highly portable, and 
do not require pressurized gas, which makes it 
ideal for Soldiers in the field. A consumer version 
of this trap, the Zumba CMT20 mosquito trap, Is 
being manufactured and sampled to distributors 
and researchers in several countries. ISCA 
Technologies is working with U.S. 

Army entomologi.sts to field test : j 

these traps. tesiSg*' ' 


"In preliminary studies, a single 
trap in a medium-sized room 
captured all 1 00 released mosquitoes 
in as little as eight minutes." 


Phase III Impacts 
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US ArniyKes<;d«.i<Laboidiui 


Annapolis, MD 

www.techassGss.com 

info@techassess.com 


Current and emerging threats dictate a 
compelling need for lighter weight transparent 
armor with improved ballistic protection 
capabilities. Weight critical weapon systems and 
support equipment cannot sustain the additional 
weight of bullet proof glass armor currently 
being used to meet these evolving threats. 
Recent ballistic tests of transparent magnesium 
aluminate spinel armor against advanced threats 
at Aberdeen Proving Ground have demonstrated 
outstanding multi-hit performance. Processing 
methods for large trapezoidal and curved spinel 
armor plates have also been demonstrated. 


'Technology Assessment Si tronsferf Inc. 
fabricated prototype 11 "x 14" 
armor windows at approximately 
half the weight and thickness of 
present systems." 


‘lograms 
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CALL TO DUTY! 


U.S. Army Medical Research and Materiel Command 


Iperatiii iooi iitualioeal iwareoees 


Cambridge, MA 

wwwJivedata.com 

info@livedata,com 


With the support of Army SBIR and in 
collaboration with the Center for Integration of 
Medicine and innovative Technology (CIMIT) 
and Massachusetts General Hospital's Operating 
Room (OR) of the Future, LiveData, Inc. developed 
a patient safety perioperative readiness support 
system, currently installed in leading hospitals 
and commercially available as OR-Dashboard™. 
The system can help the OR team reduce errors 
and near misses due to oversight failure to 
recognize an i.ssue, or miscommunication. Patient 
safety improvements in the OR require systems 
that simplify the environment and augment 
staff capabilities, OR-Dashboard’“ captures and 
integrates patient data from diverse sources 
- including physiological monitors, anesthesia 
equipment, and patient record systems ~ into 
a comprehensive yet concise view of the 
patient's status, displaying the information on 
an "electronic whiteboard" in the OR. 

The web-based display enables 
authorized users anywhpm 
to view the ideniiral 
images seen by the 0 

team. . 'i ^ ^ 


"By capturing and organizing 
information in a highly visual, contextual 
way, OR'Dashboard'"^ makes it possible 
for everyone in the OR to be on the same 
page: to instantly view, understand, 
and act upon continuously 
changing information.” 


LiveData, Lnc has 9 eherated< 
and coYnnutments Memorial 
Cancer Center purchased 21 ( 


^logiams 
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Relotii litradiBn/lifiGiiaiiafi of £ jsysftiiis 


WWW, appliedpGrception.com 
jnfo@appiiedperception.com 


Many Soldiers have been injured or killed while, 
trying to save others under hostile conditions. 
Applied Perception, Inc. prototyped a pair of 
unmanned ground systems to extract and 
evacuate combat casualties while reducing 
exposure to Soldiers. A small unmanned vehicle 
with a robotic manipulator is intended for short- 
range casualty extraction, and a larger unmanned 
vehicle, containing two life-support systems, 
is designed for further evacuation to forward 
medical facilities. Both vehicles are equipped 
with numerous new sensing technologies. Their 
autonomous navigation system is compliant with 
DoD Joint Architecture for Unmanned Systems 
(JAUS) and has been transitioned to the Army 
Program Manager for Force Protection Systems 
Family of Rapid Re5p0n.se Equipment (PM-FPS 
FIRRE) program for perimeter security. The U.S. 
Army's Tank Automotive Research. Development 
and Engineering Center Is utilizing this 
technology to develop a modular, interoperable 
robotic platform to enable multi-mission 
capabilities for the Future 

Combat Systems . . ..s-v 

(FCS) program. 


"A complete Autonomous 
Navigation System was designed, 
implemented and tested fora 
dual robotic system with multiple 
payloads for a variety of missions.' 


Phase III Impacts 


the immediate result of 
delusion of tJits tectioQl 
Amphibious iCiiounri Sui 


tested on th's SBIR project 
Applied Pei ..cjjuun, Inc. wi 
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US.^^myArnKB?ients Research, Dev« 


Golerent logiK, Inoorporetei 

Austin, TX 

www.coherentiogix.com 

doerr@coherentiogix.com 


The Army recognized the need for lower power, 
size, and weight signal processing platforms 
and initiated the development of the miniature 
processor platform by awarding an SBIR contract 
to Coherent Logix, incorporated. The objective 
of the effort was to investigate platform 
reprogrammability and dynamic reconfigurability 
to support continually changing static and 
dynamic application requirements and enable 
lifetime field upgrades. The HyperX'“ platform 
has a ten times better computational efficiency 
and a 100 times better energy efficiency 
versus current Field Programmable Gate Array 
(FPGA) and Digital Signal Processor {OSP)/Mu!ti 
Processor Platform (MPP) technology. The 
immense computational speed in a compact 
low-power device will enable hyperspectral and 
multi-spectral image/data fusion capability to be 
available to the Soldier. Because the processor 
platform is real-time reprogrammable, systems 
using the HyperX™ will be able to react in real 
time to meet the demands of a network-centric 
battlefield. Other applications being developed 
for the Army include a remote miniature sensor 
platform and a direct conversion ulti * 
broadband digital surveillance receiver. 


"HyperX^"^ promises to be a 
breakthrough in next-generation 
parallel processing technology 
enabling a host of critical processing 
operations previously 
inaccessible to the Soldier" 


Phase III Impacts 


Coherent Logrx has received $T0.5M ftifundinq-- 
from the .Army, Air Force. i>ARP.A, and oUuns ior 
^^tinued development. 


2005, Coiterent Logix received 
$5iVl in equity financing 
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General SBIR/STTR Information 


riograms 


Changes and new requirements 

Points of Contact and links to other Army programs 

Proposal submission procedures 

Recent Army SBIR/STTR awards 

Searchable database of past awards 

Chemicai-Bioiogical Defense 5BIR Program 

Phase ill Success Stories 

Quality Awards Program 


The Army SBIR/STTR Programs conduct an 
aggressive outreach program to increase 
small business awareness of broad 
opportunities provided by the Army. Army 
SBIR/STTR personnel participate in national, 
regional, and local conferences across the 
country. This provides small businesses 
with face-to-face contact with people who 
knowledgeable about Army needs and 
the SBIR/STTR process. The PM, Army SBIR 
:WebSite. identifies upcoming events at 
MilCWTHe Army will be participating. 
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The* Quality Av\a‘’ds Program recognizes 
exceptional Army SB’R/STTR projects. Each 
year a distinguisned panel of Army and industry 
experts selects the winning projects from 
nominations subm'tted from across the Army. 
Nominations are eva’uated based on: originality 
and innovation of research, relevance of the 
research to the A'my mission, and immediate 
commercialization ootential of the research. 


fviissouia, Montanit ' 


The Army Quality Awards Program is very 
competitive Tl>is year, 254 projects were eligible 
to compete for an award and 34 nominations 
were forwarded to the Quality Awards Selection 
Board The Board se ected six projects from 
across the Army that represent the best in small 
business research and development. 


In recognition of th's achievement, the winners 
and their projects are showcased at Army and 
small business conferences and symposia 
throiighciut thn y<-'o’ via this Army SBIR/5TTR 
Quality Awarcls brvit hure. 
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Air Force 


SSiRTnpk Number: 

:iSjRTrt!8; 


M « ■ A«F„,c.»vs;-R 

Ir.^ 10 vatic. _ 




Contract Number: 
fA9:01-Gr>"C-0041 


SBiR Company Name: 
F*owPt.;rarriecr;c:s, Li.C 
ivoiyton, C'T 




Technka! Project Office: i 

Arnold Engineering 
Deuelopment Cenfer (AEDC) 

Arnoici AfB.TN Experimental photograph (left); computational fluid dynamics (CFD) simulation (middle); 

and volurr.e of fluid (VOF) combined with large eddy .simulation (LES) of the liquid jet In 
cro.ss flow (right) 


I Design Tool for Fuel Injections 
in Turbine Engines 

1 Quality of fuel delivery injection » Robust software package provides 
characteristics is crucial to better liquid fuel boundary 

combustion system performance in conditions and spray characteristics, 

modern gas turbine engines and provides greater insight into 

liquid fuel breakup process 

» Air Force SBIR funding was used 
to develop and validate spray 
droplet breakup and dynamics 
j models for use in a CFD tool 


A;tDC/200AU6 

A 

-)C J, , 


« Experimental datasets allow the 
Air Force to improve and develop 
its simulation software 
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Air Force Requiremer^t 

“i ic'ce anc its conrr.icior base utilize experimeriis! daca to 
deveiCD co.~':cutstiona^ fiuid cyrtarni-cs (CFD) -rTiOdels in the design 
ar.aiysi- d am'sKre and engine ucv/paths, irKludin-g turbine engine hot 
section comDonents. Cornbestcrs entJ augnisntors represent spedai 
chaiiengcs d cooiponent design, due re the complex physics of liquid 
ei iniection, brsekup, aion'i^ation. evaporation, and combustion, ail at 
i-ign nressmes, lempefatures. and in a highly turbyient fiowfieid. Engine 

auementatiors- 

: :rv, V, .r l J S. •• iVgr thCSe 

setionofaiiquid 

in T lAi 3 iiGV-/s for me 

cmentsd into CFD 

c ' r tv m (.''""P i'e. visualize, and 

n t ^ o'" 

SBfR Tcfchrsologv 

Flow Pcira.’Tietrics, LLC successfully cievcioped a sin-iulaticn tool that 
demonstrated the critical components of the com.outaticna! fuel 
injection in gas turbine engines using cemaustfon geometries. The 
physics of liquid fuel injection has t>ecn investigated experimentally, 
analytically, and computationally through a coordinated, multi-faceted 
program, Detailed expefimentai data for liquid fuel jets penetrating into 
a crossflow, the principal fuel injection technique for augmentprs, have 
been acqui,red and used to develop new physical (Ttodels for better 
CFD modeling of augmentors. 

These miodeis benefit from highly detstied, optical measurements 
performed at realistic augmentor otxjratirrg conditions - a unique 
accomplishment, The experiments covered a range of orifice diameters 
and orifice configurations. The cross stream temperatures, pressures 
and chemical compositions were marched to actual augmentor flight 
conditions. 

Potential Air force Application 

This p'ogram provided experime.nrei datasets of liquid foe! ietCs) at 
actual augmentor flight conditions. These di.>ta,sets allow the Air Rjrcc: 
to i.mprove and develop its own proprietary simulation software. 

A stand alone volume of fluid (VOF) software package was supplied to 
the Air Force through this program. The benefit of the package is that 
it can orovide better liquid fuel boundary conditions, to CFD, provide 
better spray characterizations, and provide better understanding of the 
liquid fuel breakup process, 



Experimentsi testhg for liquid Jet in emss fiowathicT: it- 
ano pressure; ng snowing opticai access porr 


The technologies developed or ‘Qv uiuL c ■■ 

dirsetiy by the Air Force, ai-rDc'teiOinr'O':'- n ^ j j 
suppliers, instrumentation deveioire''r drs'c c ' ' '' ''te 

and predict auG-mentofperfo''ni?r''-e r auv-nt' >' ''p u-- 1 ' h 

in wind tunnels and test rigs ■'■fi '30 O' o-’t.’' ape i '' >' 
unnecessary tests, optimize rhe r->t i'’e''’-?tcr ".r'l o '•cvsr'CH 
penonrned. and thereby' reduce nsK ana cost :r'. poouct acveiopment 
and lest programs. 

Customers potentially benefiting from the code enliancements i.nclude 
key industriai firms and government agencies such as the U.S. Air Force 
at the Arnoid Engineering Devefepment Center (AEDC) and the. Air 
.Force Research Laboratory {AFRL}, NASA Glenn Research Center, ai.mrsft 
engiitc manufacturers such as P’'a'C & Whitney and General Electric, 
major internatiGnal power generation turbine manufactur 6 ?rs, as well as 
companies in other industries. 

Company impact 

Robert Ryder, President and Founder of Flow Pa.mmetrics, ILC said, The 
opportunity to work with the Air Force ori a focused project such 35 
this has enabled us to acquire detailed experinx'ntal data in one o< rhe 
most challenging areas, Ifouic fuel injection into combustion systen'is 
at high temperature and pressure. This in turn is allows us to provide 
more accurate software to our customers, beyond what is available in 
the ilterature." 

"low Prygmerrics, Li.C dc-velnps and markets advanced CFD seffwarc, 
artd provides expert consuiting and outsourcing services to irrdustry. 

Its flow solver, FPVortex"' is capable of computing aerodynamics 
and multi-phase, chemically reacting flows in and around complex 
geo-metries, ranging from rocket combustion chambers and gas turbine 
combustors and augrnencors. to ground effects race cars and" sailboat 
hulls and keeis. 
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.Af SSiR/STin. Pfogram Manager: Steve Gui!f<X!S 
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Air Force 



SBiR Topic Number 


>Bm Title; 


Contract Number 
f-A91C1-OS-,M-CG3fi 

SBIR Company Name: 

Ad'/ancea kiei Researci 
(AFR), i-sst Hartford, CT 

Technical Prajecl Office; 
Arnold Encjinoefing 
Development Center 
(AEDC), Arnold AFO.TN’ 



Engine testing at AEDC 


Innovative Thermal Barrier 
Coating (TBC) Imaging System 


» Air Force required a new sensing 
capability be developed to map and 
monitor the surface temperature 
and health of ceramic TBC on first 
stage turbine blades during engine 
testing 


K Project success was result of 
collaborative efforts of AEDC, 
Pratt & Whitney, and AFR 


s SBIR project led to development of a 
long wavelength infrared (LWIR) 
optical system to capture on-engine 
thermal images of high-speed TBC 
turbine blades 


A 


Advanced fighter jet engines 
that implement TBC to protect 
metal turbine blades can run 
hotter for more thrust and 
improved performance 
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Air force Reaurrenient 


1 . \ 1 '-'r ta--cd !.■' f'cE^gineTesi Facility (ETR of 

^ j / Cp'^'o (*EDQat Arnold Air Force 

■ mn^.'C -rtca engine parts are ssssritsai 

I 1 H ^ 

^ ^ ^ r p ecf'cc 3 ''ew 'cnsing capability to 
\ 1' d lort'-e sii'-^occ ternperature and health 

r -^r 'I's* -rage Turbine blades 

^ L'- f' '^d'^ cava cc'nc'c’'c"*0* advanced engines 

^ L*- o ct .g re '^e.-iialcy turbine blades from 
n ^irn ^ ’•'-'ji 0 t'- -pF'-c ure TKIm^st beprovenasa reiiabie 
r Fo'''e‘'equiresthelbllowingfor>he 

new on-pnqmp sensor: 

h': n-.i ^ p cf,^'ai'‘=s''Uto''of'e$sthan0.125inches 
•' ■■ ' tr-f^ vn Vv m r r pn m to pjt or blades 
Tci jC‘ r lpo h 10 ^ r c cnqar iha'^ i -Picosecond 
BC !.£''■ j'vroa’ o=t r^rb ne '■evolution +/- lOdegF (-f/- 

5.i3 deg C; to above /.2u0deg 5 (1204cegC)to 2500 deg F {1371 degQ 

• Real-time diagnostic of cooHng schemes ofTBC blades 
■ Flag potential loss ofTBC during engine operation 

• Self-monitoring for maintaining caiibrarion 

• Compatible with a curren t crvfrgir.€ probe and access port 


Without this measuremenT capability, AEOC test engineers and engine 
rr.anufrKTurers have no early warning ofTBC conditions that may lead to a 
complete blade failure. Shut-down of a test engine before a catastrophic 
failure occurs has an ertormous impact on minimizing both engine repair 
costs and delay to the test scheduie. 

SBIR/STTR Technology 

Under a previous Air Force SBIR project (con, tract number F40600-9C- 
C-002/), Advanced Fuel Research, Inc. (A.i^-R) developed and delivered 
an innovative optical berrch top instrument to A£DC for measuring 
the thermal spectral properties ofTBC and other materials at high 
temperatures, Laboratory measuremerits onTSC sampies supplied key 
'nformation Vo the currem project developing a long wawipngth infrared 
(LV7iRj opti;::.a! .sysiern to capture un engirig images of f-.igh-speed TBC 
turbine blades to meet the Air Force specifications iisted above. 

Early work produced a LW'iR lens system within the dimensional 
constraints of a Pratt & Whitney (P&W) lurbine-case-mounred probe. 
When coupled to a LWIR focai plane array, whoie-biade imaging of torch- 
hecited parts in the laboratory were successful fer demonstreting thermai- 
mapping capability and for distingui.sfiir-gTBC defects. 
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Potentiai Air force Application 

-Advanced fighter je emn hn^ n I i 

"recto protect met3'’’trG e ^ o'’-. ■> il ^ i 
more thrust and imp' c '^rn ^r v 

3n9dvantegetothev>/orii , e i e f- u t r 
supplies the Air Fofc° a/i " c v c ' i t 
capability to vaiidatcond com -c v” t 
specifications for TPC per o -r'drKc ai_ ^ \ \ u ty u nq 
flight simulation tssiing at AcOC.Tne lurrovauve (Bv. 
blade imaging system fo.' surrace ternperature mapping 
will provide essentia! data to expedite sdvancec engine 
development programs, and accordingly neip to bring new, 
high performance propulsion engines to bear for naticnai 
security. 

Company Impact 

AFR's oriof commercialization successes resulting from its 
invoiwmsnt in the SBIR program include creating spin-oh 
companies that manufacture and sell products, licensing of 
software and parents, and providing unique measurement 
services and equipment. APR tod.3y supplies contract 
.research, product development and analytical services to 
ir\dustrial, government, and academic clients throughout 
the world. 

Projects mat are to result in cn-board sen.sors for 
developmental aircraft jet engines are particularly 
chalienging sin,ce subiechng the engine to r-cw rltk 
is intolerable. Ute sensor must add value without 
compromising engine performance or test objectives. 

As result of the collaborative efforts of AEfX, P&W, artd 
/^R, on-engine demonstration cf the new measurement 
capability was possible. PSfW provided proven on-engine 
hardware for securing the new system, and valuable 
guidance during design, development and testing. 

fames R, Markham, CEO 
Advanced fuel .Research, Inc, 
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Air Force 



SBIR Topic fiiimbgf. 


^/Si TR innovaiion Story is an example o! Air Force suppo'tad 
and has outstanding potential for Ai? Force and DOD. 


AFCanlracStiumtsr; 

n9o26-03-C-00(>:> 

SBia Company Nams; 
Ratiani Technolo^iits. 
Inc. Slow. MA 

Tfictinical Bfoigcl 
Oiiice: 

ArRLSiinsors 
Difficiniats 
AFRl/SNHA, 
HanscOd) AFB, MA 



Tlie O.Am' MEMS Elecifonicaliy Stscrabls Antenrta in Ratianfs 
Artlenna last Chamber 


N/1icroelectromechanical Systems 
(MEMS) Demonstration Radar System 


I * The Air Force and other 
DoD components require 
lightweight, low power, 

; Electronically Steerable 

i Antennas (ESA) for rapid 

: scanning and diverse 

i multipie target functions 

H such as tracking and fire 

I control. 

AI 


» The Air Force SBIR Program 
is supporting development of 
a iighfweight, electronically 
scanning antenna using 
Mioroelectromechanioal 
Systems (MEMS) technology. 
This technology could provide 
significant improvements 
in battlefield information 
superiority and airspace 
dominance for US and Allied 
Warfighters. 
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SBm iRChnology 

Far the first time, a lightweight, eloctronicaily scanning antenna 
using Microeiectrcmechanicai Systems (MEMS) technology 
has been used for airborne and Rur'aoe target detection, while 
interfaced with an existing radar system. The demonstration 
ESA contains 25,000 (vlEWS devices, oiectronicaliy scans 120 
degrees and operates over a i-GH.z bandwidth atX-band. The 
0,4 square meter antenna was buitl to demonstrale feasibility of 
much larger antennas, exceeding 8 square rneters. Much of the 
enhanced antenna performance is attributed to the empioyment 
of MEMS switches instead of traditional semiconductor-based 
switching technologies. The MEMS switches manufactured by 
F^adant MEMS, inc. have a voiuma of only 1.5 cubic millimeters 
and are produced by wafer capping of a micro-mechanical 
sw'ilch rrieolianism that travels less than 1 micrometer in 
10 rriicrosecondK, Exlrernely high reliability exceeding 500 
billion switch cycles has boon demonstraled in muflipte DoO 
laboratories, and this feat is unmatched anywhere. 


As*- Force Apishnalinn 

Missile Defense Elevated Netted Sun- i, , '• L _N . 

Defense Acquisc ci '^'oo'am (VDAt') -_i_> - 

is to deveioD a verv low-v cst, ''c.’'Swr.u''t .'c * ; - 

At s n c V i.-acle rcr ae'cs'j''- u '‘bI'CS'-s ^ ^ ' 

-ir -r. rr, ,, vaiue by i'f'prcv oafi'- 'a c .icu' ’ , u 
s ■^C'’icrk '■ a soaoe dorrmn. *e toi nc “ > i /, i ‘ r i 

as well as Homeland Security Cthe' lacar ur'd ccnir u r -it, •) 
applications rocu 'ing a :fgn'weig’'t. 'Ov\ or me f owt i joJ ' 
cost Electropicaifv Steerable Antof' i can cc -'O' .'hi from • 
technoiogy developed here. 

Company impact 

This SBIR program has been insirumcnta! in deveiopirig this 
novel antenna technology as well as the core MEiMS swtich 
technology. Radant Technologies is actively seeking additional 
applications lor the antenna technoiogy developed hare while 
Radant MEMS has launched a series of conmerolally available 
MEMS switch products. Funding for this effort is responsible 
for inc-masing empioyrneni growth at Radant as wttll as for 
sustaining many htgh-jechnology jobs. Longer term, this funding 
is critsca! for growing key business segments within both Radani 
Technologies (Ltghiwsight and Low-Cost Eiectronically Sieerabic 
Antennas) and Radant MEMS (MEMS switches and components) 
that wii! lead to increasing high technology emplnyrrionl at both 
companies as this technology matures. 
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is an example of Aif For-; 
itentia! for Air Force and 


SaiB Topic Number 


mn Title: 
Mission Adaptive 
Cairpliani Wing 


AF Conlrac! Nsrmbet: 
F336l6-9!i-G-32L'5 


S0iR Company Hams: 
l-lfixSys Inc., 

Atm Ai'bor, M! 


Technica! Project 
Ditice: 

Ai-RL/VA.WtishF 
PaEttsrson AFR. OH 


FIfixSys' mission adaptivo compliant Iralling edge was 
designad for a ftigh-aititude. iong-errouraoce aircratt 
undafQCifiS fO® f!ap deflection with a 3* twist. 


A iamirtat-fiow fligt;! test model fitted with variable 
geometry iratiiog edge. 


ivlission Adapwe uornpliant 

A New Generation of Highly Maneuverable, Quieter, Faster 
and More Efficient Aircraft 

» Morphing aircraft wing 
control surfaces in response 
to changing flight conditions 
can provide dramatic 
improvements for Air Force 
aircratt. 


• SBIR funding supported 
development of lightweight, 
low complexity and 
smooth variable geometry 
control surfaces that 
promise to improve aircraft 
maneuverability, while 
* The technology also offers maximizing fuel efficiency 
very promising applications 
to variable geometry engine 
inlets and other surfaces to 
improve the performance of 
jet engines 
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SE)8R TttfthnralDgy 

Thrciiph S&iR funding, l-iexSv?;, Inc., has successWIy designed and 
built variable georrietry airfoiis and tesssd rn 3 subsonic wind tunne! a! 
the Air Force Ftesearcn ;.abof5tory under rcaiistic flight conditions. A 
f light test mode! wilh a variable Qeorr>e!fy trailing adge is schecufed 
for performance test in October 2006 on a Scaled Composite White 
Knight A,ircraft. By exploiting the elasticity of the underlying structure 
FlexSys developed variable geometry airfolts. This approach was a 
radical departure from conventional engineering designs typically 
designed to be stiff, hinged structure, arrd the majority of smart/ 
adaptive structure concepts which tend to be complex or heavy. This 
new design paradigm, rooKsd in bioiogical inspiration, offers additional 
benefits since the entire adaptive structure is viewed as a compliant 
mechanism that can move into corrrpiex predetermined positions 
With only minimal force and yet remain strong and stiff to withstand 
external air loads in any desired corifiguratinns. Sophisticated design 
algonthrnr; were develope-d for creetinp an optimum compliant 
structure, which minimises the force r-equired to morph surfaces during 
the full flight profile while m,aintaining maximum stiffness to withstand 
ail external pressure conditions. 


PotnnttaJ Air Fore« Appiicntion 

The technology developed under iho SBIR prograrn is ready for 
transition into military vetiiclos irK;luding Unrrtan.ned Air Vehicles. 
Better performing airfoils offer s whole new generation of quieter, 
fibster, and more reliable vehicles and systems. The fuel fraction of 
an unmanned surveilianco and reconnaisstincQ vehicle is very high, 
thereby nececsllaiing its operation under va.rying lift coefficisrris. 


SBIR/STTR 
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as dsmonstrased by FlexSys through an Army subcontfaci and an 
on-going DARPA contract. 

Company {inpact 

FlexSys inc. was founded as a rssuii of Air f-erce SBiR contract, 
which enabled the transrciTnatfor. of a biologicaily inspired design 
concept into a practical reality. The tschnology developed under 
the Air Force SBiR has direct applications to oorfimercial aircraft, 
helicopters, wind turbines, and-underwotot surfaces, A medium 
range transport aircraft with variable geometry compliant wing 
can sav-e about 5% in fuel consumption. Comoined with FlexSys's 
laminar flow technology the fuel savings can be as high as t?%. 

To put these percentages in perspective, approximately .50% of a 
commercial airline's operating budget is comprised of fuei costs. 
During the first eight morrths of 2006, domestic airlines sp>«ni 
$25,5 billion on 12,3 billion gallons of fuei, according to the Air 
Transportalion Association. Consuming 3% fees fuel would amount 
to S766 milfion savings over that period. Morphing (he leading edge 
of a rotor blade once per revofulion, as recHnlly demonstrated by 
FlexSys, offers 12-25% gain in speed and maneuverability and 
about 10% increase in payload. The SBiR project positionfid the 
company as 0 world' icauer in adriptivc strumurcs tiictinoiogy. 

Ttie design technology developed by f-iexSyis under this SBIR afao 
applies 10 development, of shape morphing or olherwise compliant 
design for consumer prodviots. One such example i-s a one- piece 
compliant windshield wiper, which ccusts signTicantiy less to 
produce in a fully automated martner tsore in the US compared 
to the imported ones, Automotive compliant wiper blades and 
side view mirror actuator technologies are alrsady in transition 
to commardailzation. Other applications of this unique design 
technology, developed under the Air Force S3iR Program, includr^ 
development of novel consumer prijducl.s and medical devices. 
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intelligent Agent Architecture 
(lAA) Underlies Data Search 
Breakthrough 


Engine Data Mining Software Offers New Capabilities 

® Oklahoma City Air Logistics 
Center has purchased an lAA 
software license 

K Tool will significantly help with 
inspection and maintenance of 
Air Force turbine engines 


K Air Force SBiR contract focused on 
finding an innovative tool to wade 
through voluminous maintenance 
data information 

* Developed tool enables users to 
quickly search gigabytes of data and 
generate electronic reports 
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SBIR Technology 

orce. infoScflbeTechnotogv- 

[ i , -jara mining system in 

o 1 "I 101 -5p ^ ) r* c-NearchlaboiatOfyiAFRU 

Materials ancJ Manutacruring Dir-jctorstes Manufacturing 
iechnoiocjy 'ManTecn) Division Known as the Inteliigent 
Agent Architectui'e (!AA), this design onginaliy was developed 
for use with data collected from the tiddy Current Inspection 
Stations fECiS) under ManTech's Engine Rotor Life Extensk>n 
{ERIi-) piograrn. Under ERIE'S data mandgement activities, • 
this inspection database is tine lepository foraii inspeaion 
data, including part numbers, proiixt information.and 
iitspKction lime and linkage to the raw data for coordinate 
and eddy current signals. iAA, a fully developed and 
demonsttaied search capabiliry, enables users to search 
LCIS data, being stored at the rate of hundreds of gigabytes 
per year and generate electronic, reports within minutes, if 
allows the iniegraEion of all data sources so users can search 
for trends ranging from the engine inspection processes to 
the engine's remaining fife. D.aia users can receive electronic 
reports within minutes, raihei than sorting through paper 
copj*o; of ff'poi t iiifo! rnaiion. Users can uaceive re{.K)rts on 
demand or have the software aulornaiicaify forward updated 
reports periodically. 


.MfB, GKlafi-omci. i idS uui'.i’ 1 * i 

‘•*1- cp ^ , tt I t 4 c I 1 ' r 

tor ECb aata. ITje r>H--.rna r | i. - 
engineers at CC-/L.> "'f' ''jiOs. i '•p i la 

inspection times, *®st r-'s of's n ifo i i r ' iribncj 
and eddy current machine time This w:i! help with the overall 
inspecTion and maintenance of turbine engines on Air force 

aircraft. 

Company Impact 

"The IAA is a component of ISTL's mission to serve the 
warfighter with reliable and cost effective turbine engine 
maintenanc€,'’sa!d Jeff Heyob. President of iSTl, Inc. 

This project has opened the way to perform virn.ial re- 
inspection of engine di.sks to assist engine component life 
prediction. Building on its Air Force SBlR project expeiience, 
ISTL provides data management solutions for scienTtfic and 
marujfacturing instrumentation to improve productivity, 
capability and to increase return on investment (RO!) for a wide 
ft.M'iqt-'’ of processes. ISTl.’s data management system has been 
ussfo to identify and impfove prexess capabilities by f tistoi icat 
archiving of critical data, analybng critical current and archival 
data, substantiating ROi for new technologies and process 
improvements. 
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Space Test Program STP-l Launch on March 8, 2007 


I Adapter for Multiple Spacecraft 
1 on Atlas V and Delta IV 


K Increased access to space for small 
satellites and space experiments 

B Technology developed under 
Air Force SBIR funds leads to 
advancements in space-based 
technology 


Adapter crucial to DoD Space Test 
Program (STP) Mission on an 
Atlas V Launch Vehicle from Cape 
Canaveral 

STP is implementing a launch- 
on-schedule approach that will 
provide rideshare opportunities 
and reduce risk for launch 
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Us;ng 53tR contracts under s orogram for the Air Force Research 
;-aborstcry‘b Space Vehicles Directorate, Krrtland Air Force Base, 
NM, CSA Engineering cesigned, buiil, and friGhr quaiined EtlV 
Secor'.dary Payioad Adapter (F.SPA). ESPA is qualified to mount 
a 1 5,000'lb p'irnary satellite and six 400-fb secondary sateliites 
on a Delta IV or Atlas V EELV, This capability aiiows six additional 
spacecraft to be launched wnenever there is excess capacity on an 
EELV Mtssian, ESPA is installed between the EEIV upper stage and 
the primary payload (PPL), To provide minima! impact to the PPL, 
the ESPA duplicates the standard interface plane of the EELV upper 
stage and is designed to be very stiff in ail direaions. Since the 
ESPA ring is only 24 inches high, or^ly a smaii amount of volume is 
taken away from t he PPL. Vibration and shock isolation systems 
have also been designed for spacecraft on ESPA. 



ESPA Ring 


On March fi, 2C07, the ITSi'A Ring erwhi.nd th.e iaunch of the SIP- 1 
Mission on an Atlas V Launch Vehicle .from Caps CanaveralJhis 
Mission placed in orbit six unique spacecraft. 


Transition Impact 

Mission planners expect the ESPA technology to have a 
tremendous impact on future spacecraft programs byinaeaslng 
the nuiTiber of secondary payload launch opportunities available 
at a reasonable cost. Piarmers also anticipate that this AFRL 

V SBIR/STTR _ 
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Addilionaiiy, the AFfifs Der'ionstrauan a.x Science Experiments 
(OSX) Program has based its frce-ilyer spacecrafi corifiguration 
on the ESPA Ring. DSX ES'^A is afour- port Ring that wiii form the 
hub of a fVee-flyer spacecraft. 

Company impact 

in addition to the flight program on which the original ESPA 
Ring technology was proven, this SBIR deveiopmern has opened 
many doors for C5A for implementation of whole-spacecraft 
isolation as well as alternate ESPA conf)g!.,rinions for current 
and fijture flight program.s. In dose suctsssion to STP-i, C5A 
is providing an ESPA Ring for the next NASA iunar mi.ssion 
{LROA.CROSS, October 2008), and ESPA will provide the hub 
of a free-flyer spacecraft for AFRL’s DSX, ICR055 will consist of 
a iunar impacior and a "shepherding" spacecraft: the irnpactor 
wiii be the upper stage of an Atlas v, and the spacecraft is being 
built around an ESPA Ring. DSX will travel to the radiation 
environment of medium Earth orbit (MEG) to study wavc- 
particte interaction and map the energetic particle and plasma 
environment. 

ESPA was designed and built during the period when the 
EELVs were also being developed, and both EELV builders, 
Lockheed Martin and Boeing (now combined as the United 
Lsu.nch Alliance), were subcontractors to CSA during this period. 
Ekjcing and Lockheed advised CSA on launch environntents for 
ESPA design, and both companies provided guidance for the 
deveiopfTicnt of the ESPA oiialification program and test facility, 
CSA designed and built this facility and performed the ESPA 
quaiiftcation test. This general-purpose static test facility, located 
at Kirtland AF8. N.M, expanded the test capability avaiiaole to 
AFRl. for qualification test programs. 


; : Sieve Guiifoos 

I Q 
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Space Test Program STP-l Launch on March 8, 2007 


Adapter for Multiple Spacecraft 
on Atlas V and Delta IV 


a Increased access to space for small 
satellites and space experiments 

e Technology developed under 
Air Force SBIR funds leads to 
advancements in space-based 
technology 



» Adapter crucial to DoD Space Test 
Program (STP) Mission on an 
Atlas V Launch Vehicle from Cape 
Canaveral 

s STP is implementing a launch- 
on-schedule approach that will 
provide rideshare opportunities 
and reduce risk for launch 
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Using Sb'R contracts under a prcgrarn for the Air Force Research 
laboratory's Space Vehicles Oirectoraie, Kirtland Air Force Base, 

NM, CSA Engineering designed, built, and flight qualified EtlV 
Secondary Payload Adapter (ESPA). ESPA is ouaimed to mount 
s 1 5,000- ib ofirT’.ary saieilite and six 4Q0-<b secondary satellites 
on a Delta !V or Atlas V EEI.V, I'ftis capability allows six additional 
spacecraft to be launched whenever there is excess capacity on an 
EELV Mission, ESPA is installed between the F.EI.V upper stage and 
the primary payload (PPL). To provide minimal impaatothe PPL 
the ESPA duplicates the .standard interface plane of the EELV upper 
stage artd is designed to be very stiff in ail direaions. Since the 
ESPA ring is only 24 inches high, only s .small amount of volume is 
taken sway from the PPi„ Vibration and shock isolation systems 
have also been designed far spacecraft or\ ESPA. 



ESPA Ring 


.Additionaily, the AFRL's Demonstraiicn and Science Experiments 
(DSX) Program has based its free-flyer spacecraft connguraTion 
on the ESPA Ring, DSX eSPA is a four port Ping that will form the 
hub of a free-flyer spacecraft. 

Company Impact 

in addition to the flight program on which the original ESPA 
Ring technology was proven, this SBIR development has opened 
many doors for CSA for implementation or whole -spacecraft 
Isolation as well as alternate ESPA configurations for current 
and future flight programs. In close succession to STP- 1 , CSA 
is providing an c.SPA> Ring for the next NASA lunar mission 
(LROA,CROSS, -October 2008), and ESPA will provide the hub 
of a free-flyer spacecraft for AFRL's DSX, LCROSS will consist of 
a lunar impactor and a "shephording* spacecralt the impactor 
will be the upper stage of an Atlas V, and the spacecraft is being 
built around an ESPA Ring. OSX will travel to the radiarlon 
environment of medium Eartn orbit (MEO) to study wave- 
pariide interaction and map the energetic; particle arid piasma 


On Mufci'i 8, 2('.i07, ih!> L5PA Rirrg enahicd the launch of the STP-1 
Mission on an Atlas V launch Vehicle from Cape CansveraLThis 
Mission placed in orbit six urtique spacecraft. 

Transition impact 

Mission planners expect theEBPA technology to have a 
tremendous impact on fu ture siDscecraft i:irogram.s by increasing 
the number of secoridary payload launcfi opportunities avaiiabie 
at a reasonable cost, Planner?, also anticipate that this AFBL 
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environment. 

ESPA was designed and built during the period when the 
E£LVs were also being developed, and both EELV builders, 
Lockheed Martin anci Boeing (now combined a.s the United 
laur>ch Alliance), were 5ubc.onrractors tc CSA during this period. 
Boeing and Lockheed advised CSA on launch environments for 
ESPA design, and both companies provided guidance for the 
development of the ESPA qualification program and test facility, 
CSA designed and built this facility and performed the l.:5PA 
qualification test. This genefat-purpose static test facility, located 
at Kirtiand AFB, NM, expanded the test capability available to 
AERL for qualificatton test programs. 
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Electronic Document File 
Inspection Application Enhances 
Information Security 

Developed to identify and minimize file vulnerabilities 


With support from the Air Force 
SBIR program, together with 
additional funding from the 
Defense Intelligence Agency (DIA) 
and the National Security Agency 
(NSA), an electronic document file 
inspection application was 
developed 

PuriFile ® not only identifies critical 
metadata hidden within Portable 
Document Format and Microsoft » files, 
but also reveals other hidden 
information placed in applications 
either accidentaliy or maliciously 


Product application is highly 
configurable, allowing easy 
introduction into a variety of 
different environments 

This technology product is 
currently being integrated into 
a variety of Cross Domain 
Solution products such as 
Information Support Server 
Environment (ISSE v3,6), the 
Trusted Manager, and the 
NSA's Assured File Transfer 
program 
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SBIR Technology 

Through inei:’ involvement with the information Suppo-i Server 
Environment (iSSE) program, DoSphin Techr.oicgy, tnc. has icng beer, 
lamiliar with security issues related to document exchange across 
security boundaries, and they brought their expertise to bear or. 
this problem. Initially Marled a.s the Microsoft Office B!e inspection 
Aoplication (MOFIA) initiative, the resuitarit produa, PuriRle*, not 
only does a full inspection of Micicsoft files but can also be used 
for inspecting other vendor file formats, such as PDF In addition 
TO checking for aii metadata and oDject related concerns, it also 
inciudes a robust ciirty word scan. 

The PuriFiie engine is installed on a single machine at a customer 
site, This approach minimizes instalfetion footprint issues, while also 
providing centralized control and audit functions. File inspections ' 
are available through any normal web browser, as wefi as directly 
from the Word, PowerPoint, and Excel programs themselves. This 
add-in "Assistant" cap.abil!ry not only reports on the results of an 
inspection,, but aiso provides ioois tha! will assist in rite conccrion of 
The security probiern and perform some tiroad cleansing functions. 
Further information i.5 posted at www.purifle.com. 


Transition Impact 
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The end result is a signincam impro'/emeiM irt document security 
across numerous branches of the gwemmnnr. 

Company impact 

Tne success of this effort is recognized not omyas a technical 
achievement, but also as a business one, Dolphin has invested 
heavily into the commercialization of the product, es tablishing a 
strong web presence ihroug.h the PuriFiie website and by anendi.ng 
conferences in the private sector. These efforts culminated in the 
recent selection of PuriFiie as an outstanding product in the February 
2007 issue of Network World Magazine. Winn Schwartau, a rioted 
industry analyst, seleaed PuriFiie as a "Category duster, " saying 'Users 
from the enterprise, government, and home reaiiy have no idea of 
the security risks they face when using Microsoft Office ... and worse 
. . . Microsoft doesn't disclose the vulnerabilities in a way that makes 
sense to non-techies. \ became an instant fan of PufiFile!" 

Through this and related SBiPs, we arc seeing signiiicanr new business 
opportunities open up for Doipliin, whiie rriaintalnsrig our focus on 

information security issues. 

Jack LoSecco 
President 

Dolphin Technology, inc 
wvvw.doiphrech.com 
(515) 838-7000 
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